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Office of JAS. B. EADS, Civil Engineer, 

Room 502, Chamber of Commerce Building, Third and Chestnut Sts,, 

St. Louis, September 15, 1880. 
To Mb. E. L. Cobthell, CivU Engineer. 

My Dear Sir: — I have read the manuscript of your history 
of the jetties as carefully as my numerous and pressing en- 
gagements will permit, and I believe that it gives a correct, 
careful, and complete account of the various matters con- 
nected with the enterprise, from its inception to its comple- 
tion, including full details of the construction of the work. 

The very important position which you held during the 
entire construction of the jetties, and the valuable services 
rendered by you in securing their success, inspire the hope 
that your literary labors in connection with them will be 
fuUy appreciated and rewarded. 

' Verj' sincerely yours, 

JAS. B. EADS. 



PREFACE. 



Having been connected with the jetties at the month of 
the Mississippi Kiver for five years, as chief assistant and 
resident engineer, I place the history of the enterprise on 
record, being led to do so not only by a conviction of duty, 
but by an affection for the great work oh which I have been 
engaged. 

I do it not only for those who have been personally and 
professionally interested in the jetties, but also for the in- 
habitants of the great valley, whose agricultural and com- 
mercial interests have been so largely benefited by their 
construction, and still further, for every human being on this 
continent and in the old world, to whom directly or indi- 
rectly may come the beneficent influences of the Mississip2:)i 
jetties. 

E. L. CORTHELL. 
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The Mississippi Jetties. 



CHAPTER I. 



HiBonocnos — the siteb — rre tbieutaiues — HECEsanr fob a 

COMHEBCIAL OUTLET. 

TngRE is scarcely a civilized nation iu the vorld whose in- 
terests &ro not more or less deeply affected by the Miesis- 
eippi Jetties. 

They have created, and will forever maintain, a deep and 
sale oaUet lor the most important river system on the face of 
tbe globe. 

Some idea of the grandenr and magnitude of the valley, 
irhose commerce has been released by the completion of the 
lattiea, may be formed from the following brief extracts from 
1 address delivered by their projector, thirteen years ago, 
k the reqnest of the Merchants' Escbange of St. Louis, to 
b River and Harbor Convention : 

••Tbe improvement of the Mississippi River involves the 
B>plktion of one of the aublimest physical -nouders of 
ot Creator. The boundless reservoirs which supply 
i ebsmielfi through snch long periods of the year, and make 
itjw valuable to man, and which, if opened simultaneously, 
would overwhelm the valley and mar its usefulness, are, with 
Uikt thooghtfiil care, which orders all things wisely, unlocted 
in beautiful sucoGSstou, month after month, by the touch of 
y Sprint;, as she leaves her homo iu the tropics to bless the 
Ider regions of tbe North. 
" Thin giant stream, witli its head shroaded in Arctic snows, 
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and embracing half a continent in the hundred thousand 
miles of its carious net-work, and coursing its majestic way 
to the Southern gulf, through lands so fertile that human 
ingenuity is overtaxed to harvest their productiveness, has 
been given by its Immortal Architect into the jealous keeping 
of this Bepublia 

"The garden, which it beautifies and enriches, contains 
seven hundred and sixty-eight million acres of the finest lands 
on the face of the globe ; enough to make more than one hunr 
dred and fifty States as large as Massachusetts ; acres of the 
choicest soil in profusion, sufEicient to duplicate England 
twenty-four times over; more territory than the areas of 
Great Britain, France, Spain, Austria, Prussia, European 
Turkey and the Italian Peninsula combined. 

" If peopled as Belgium and the Netherlands are, and with 
not half the danger of famine, it would contain four hundred 
millions of souls — ^nearly one third of the entire popula- 
tion of the "^orld. Human comprehension cannot grasp the 
grandeur of such an empire. Human wisdom cannot estimate 
the wonderful value of such an inheritance. 

" This great valley lies between those parallels of latitude 
that are known to be most conducive to health and to the de- 
velopment of the mental and physical energies of man. In 
its capacity to produce the cereals, grasses, cotton, sugar, to- 
bacco, hemp, vegetables and fruits of every kind; in the 
richness and variety of its mineral wealth, the grandeur and 
value of its forests, its inexhaustible quarries ; in a word, in 
all the natural resources which conspire to increase the wealth 
and power of a people, the bounty of Providence has been 
most wonderfully manifested. 

"The stream which in every direction penetrates this fa- 
vored region, and is the grandest natural feature of North 
America, holds in its embrace the destinies of the American 
people. Sooner or later it must give to the dwellers within 
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( Tttllej". power ami domiuion over this wliola immense 
ntinent 

" It is the great arterial system of this KepubUc. Its rital 
UK:he8 and wonderful reticulations permeate and envelop 
the great Lody of onr coantrj', giving unity to amplitude, 
vilae to productiveness, and to the State, resistless power aud 
a eiistence an enduring as human liberty and intelligeuce. 
brough its copious channels, for all time to come, are des- 
e<l to oircuhite the sustenance aud abundance of its 
ople." 
lie commerce of this great empire will, jn time, certainly 
1 that of any other in Christendom ; and the mouth of 
B gn^at river constitutes the only natural gateway through 
hich the immense products of that region will henceforth 
1 their way to the various nations of the earth. 
lieae (acts are quite sufficient to clothe with deep interest 
rj-thing relating to the removal of the iiatornl obstructions 
{uch have hitherto imprisoned the vast and increasing corn- 
B of the Mifiaiseippi Valley. 

i motives, Iiowever, which have prompted the publica- 

B of this history of the Jetties, are — tlieir novelty as an 

sering work ; the peculiar circumstances surrounding 

r inception ; the interesting scientific controversy which 

boded every step of their progress, and the highly instruc- 

B Insults which they have furnished to the science of Civil 

«ring. 
, brief description of the chief drainage basins of the 
wippi Volley will enable the reader to form a better 
ft of the immense volume of water and earthy matters dis- 
rged at the mouth of the river, which had to be placed 
ler completo control by the works of improvement to 
> the effectiveness of the Jetties and the jrermanency of 
I n«w chanm.-l. 

[l principal tributary of the Mississippi Hivcr has its 
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distinctive characteristics, in reference to extent of territoiy 
drained, rainfall, Telocity and volume of its water, and its al- 
luvions. 

The Missouri rises on the eastern slope of the Bocky 
Mountains. It drains by its upper branches the distant Ter- 
ritories of Wyoming and Montana and a portion of the Brit- 
ish Possessions. Its tributaries water a fertile conntxy, 
which for ages has been the home of the Indian and the 
buffalo, but is now fast filling up with a hardy and industri- 
ous population, and promises to become the future granary of 
the continent It is rich, not only in agricultural products, 
but in timber, coal, iron, and precious metals. Navigable for 
more than two thousand miles, the Missouri flows through a 
country of magnificent mountain scenery, "America's "Won- 
derland." After its confluence with the Yellowstone it be- 
comes a deep stream. It flows through Dakota, Nebraska, 
Kansas and Missouri, and throws its turbid waters into the 
Mississippi above St. Louis. Its basin is the greatest in ex- 
tent of all the tributaries, and its length is nearly three 
thousand miles, exceeding the entire length of the Missis- 
sippi, from Lake Itasca to the Gulf of Mexico. 

The Ohio, though its length is less than that of the Mis- 
souri and its drainage area much smaller, discharges a larger 
volume, on account of the greater rainfall of its basin. It 
flows through one of the most fertile and populous regions in 
America. From its sources in the Appalachians to its con- 
fluence with the Mississippi at Cairo, its banks are covered 
with thriving cities, numerous factories and productive farms. 
It flows through a rich soil, underlaid with limestone and 
abounding in extensive mines of coal and iron, the products 
of which form a large part of its commerce. 

The Arkansas takes its rise in the mountains of Colorado, 
among whose melting snows it finds its source. For the first 
one hundred and fifty miles it is a rushing torrent, leaping in 
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The Mississippi, risiiig in Norikem Minnesota^ Aottb 
ihioiigli a rich gndn and Inmber oonntry, and famishes an 
abundant water power to the milling towns of that State. 
Passing these, and carrying with it their products of grain 
and lumber, it is joined aboTe St. Louis bj the muddy flood 
of the Missouri, bearing forward the grain and provisions of 
the great Northwest : thence it flows past rich cities and 
thriving towns, until the Ohio adds its volume of water and 
its fleet of steamers loaded with provisions, iron, coal, and 
other products, and soon the heavily loaded cotton carriers 
become a feature of the stream. The Arkansas, the Bed, and 
many smaller branches swell the volume of discharge to 
more than one million cubic feet every second, and the great 
river rolls, a turbid flood, down through the sugar estates, 
the orange groves and the rice fields of Southern Louisiana. 

There was a limit, scarcely reaching the center of the Val- 
ley, beyond which, for the want of a deep channel at the mouth 
of the river, it was unprofitable to raise cereals. All the in- 
land wealth of agriculture and minerals was land-locked by 
an obstruction that had baffled every effort for its removal 
This natural blockade of commerce had forced the constriic- 
tion of many expensive lines of railroad over the Alleghany 
Mountains, from the West, Northwest, and even the South- 
west, to the Atlantic seaboard. 

Among the many reasons for a constantly increasing de- 
mand for a better outlet were, First — ^The rapid development 
of the Valley, and the impossibility of carrying its products 
by artificial lines of transportation. 

Second — The improvements that had been made in the in- 
land navigation of the river and its tributaries, on which for 
many years large sums of money had been expended by the 
Government ; and, 

Third — ^The increase in the size and draft of ocean vessels 
and the radical change which has taken place in ocean trans- 
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portatioii within the last few years, by which sailing vessels 
of small tonnage have been largely superseded by steamships 
of great capacity and speed. 

The following facts are given simply as illustrations of the 
necessity for improving the outlet of the river. 

In February, 1859, a committee from the New Orleans 
Chamber of Commerce visited the mouth of the river and 
reported, that the value of merchandise delayed at the bar 
was — for exportation, $5,367,339 ; and for importation, 
$2,000,000. 

In this estimate no account was taken of the value of the 
vessels, nor of any but the leading articles of produce, nor of 
the cargoes of ships which had cleared and were ready for 
sea, but whose commanders deemed it prudent to remain at 
the wharves at New Orleans, until there was a prospect of 
getting over the bar without detention. One item of mer- 
chandise delayed at the bar was nearly 72,000 bales of cot- 
ton. Many of the vessels had been detained for weeks. A 
month later, there were thirty-five vessels inside the bar 
waiting to go out, three on the bars, and seventeen outside 
at anchor waiting to be towed in. From 1872 to 1877 inclu- 
sive, 417 vessels grounded and were detained at the mouth 
of the river, with a total detention of 12,467 hours. It was 
during this period that the Government made its most stren- 
uous exertions to open the channel through the bars. 



CHAPTEB n. 

THE DELTA — HISTOBT — QBOWCA — ^BEQIHEN. 

The following anoient and unique map and description, 
while perhaps not accurate in geographic or historic detail, 
will exhibit the general features of the delta, a century and 
half ago. 

**An Account of the riwr Mississippi, unth an cucurate New MAP of 

that river from the sea to Bayagoulas. 

** 'TT^HE River Mississippi is, next to that of St Lawrence, the 
-L chief of all the rivers in North America, and by its easy navi- 
gation, the many fine rivers that fall into it, one of which is the 
Ohio, and the fniitfulness of the country on each side of it, it is 
preferable even to that of St. Lawrence. It takes its name from an 
Indian word which means, The antient Father of Rivers. It was 
first discovered in 1654, by our countryman Col. Wood ; and, soon 
after the restoration, King Charles made a grant of the country on 
each side of its mouth, by which it empties itself into the Bay of 
Mexico, which grant was afterwards purchased by Dr. Cox of New 
Jersey, who sent two ships, and made a settlement upon it, but was 
not able to pursue his projects ; and therefore the French, who had 
never discovered the mouth of this river till 1699, began in 17 17, 
to make a settlement upon it, which they have since pursued with 
great vigour and success, as we now feel by their spiriting up and 
supporting the Cherokees against us. (See our Vol. for 1747, p. 
568.)" 

From other sonrces we gather information which somewhat 

conflicts with the statements made in the above descrip- 

8 



There is no doubt that the Spaciarcls discoveretl and 
i the delta long before the English or French occa- 
iThe records of their discoveries bear date of the 
k century, 
u all (he French or English records and charts of the in- 
r of the conntry, of a date prior to 1680, no sign of the 
isiasippi River is found, although the unfortunate but dar- 
[ De Soto was the first to make it a matter of history, by 
nthasiaatic description of the great river, as standing on 
' the orerlooking heights near Memphis, it suddenly flashed 
npoB his sight in all its grandeur. This ^as in 1539, but the 

(or and the delta were not thoroughly esplored until 1684, 
en Iia Salle, pursuing his explorations from the upper 
Irataries, came down the river and encamped on the pres- 
i site of the City of New Orleans. On the 6th of April, of 
A year, he arrived at the head of the passes, and found 
that time three great outlets. He took possession of the 
mouth of the river and all its tributaries, and maintained the 
claim from Pittsburg to the Rocky Mountains. In honor of 
Louis XIV., the king, he called this vast possession, Louisi- 
ana, and named the river St Louia Do Soto ho^l called it 
"Ejtpiritu Santo." The Spaniards knew it as "Escondido 
Bill Grande." The Lidiaus gave it various names, one of 
which was "Mechacebe" from "^/ecAa" great and "cebe" 
river. This the French corrupted into " Mississippi." 

Li reference to the changes in the conditions of the Miasis- 

fiippi Itiver in the past ages, we have bat little reliable in- 

' nnatioB. "While this may not be of importance to a 

L^impleto understanding of the subject, yet it is of interest 

^■lpre«^nt the i^Eississippi is essentially a muddy river, but 

^^Hre i* no doubt that formerly it was comparatively a clear 

I^Bnsm. There is every indication that five thousand years 

" igft, n spar of the Ozark Mountains, between St Louis and 

,1 ftHg*. PXftBented a borriei to the river three hundred feet 
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high, and that the surface of the great lake thus formed was 
at the leyel of Lake Michigan, and connected with it ; thai 
the extensiye prairies of Indiana, Illinois, Iowa and Missonri 
were once covered by this inland sea, and that the rich soO, 
which characterizes these States, was formed by the sediment 
brought down by the Missouri and other tributaries. There 
are also indications that the Ohio Biver was obstructed by 
similar mountain ranges. It was not until these obstructions 
were worn away, as the St Lawrence is now slowly wearing 
away its obstruction at Niagara Falls, that this vast area 
was drained of its waters. Then the rivers fell into their nat- 
ural channels. The immense amount of sedimentary matter 
from the Missouri and Ohio came down through the present 
alluvial region of the main Mississippi, and commenced that 
rapid and extensive delta formation which we now find at the 
mouth of the river, after filling up the estuary, about thirty 
miles wide, which extended more than one thousand miles 
into the country. 

Judging from the mean annual growth of the delta into the 
gulf, since the date of the earliest reliable charts, it would 
seem to be not much over 4,400 years old. 

The original mouth of the estuary of the Mississippi could 
not have been far from the coast line east and west of it, and 
thus the prolongation of the river into the gulf has been 
about two hundred and twenty miles. Until a recent age, it 
had advanced in comparatively deep water, until it reached 
the head of the passes, and from that point the descent into 
the gulf is much more rapid. The late examinations of the 
United States Coast Survey show that, nine miles off the 
mouth of South Pass, the water is six hundred feet deep, and 
twenty-five miles off, three thousand feet deep, while depths 
of two and a half miles have been found in some portions of 
the gulf. 

The process of the delta formation should be described. 
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h& causes that prodaced the obstructions to eotutuerce 
ihe month of the river should be brieBj stated, that the 
hutorr of the attempts to remove them may be intelligible, 
uid the ilittcussions that followed these attempts, looking to a 
penoaDent improvement of the channel, may be understood. 
This important fact is before ua at the ontset, that, while the 
dejrths ot water in the river are from fifty to two hundred 
le«t, yet between the river and tho Gulf of Mexico, around 
Iha vlKile cordon of the delta, there is a shoal ground over 
which, in its natural condition, the maximum depth is not over 
thirteen feet 

From the confluence of its last tributary — the Red Eiver — 
tlire« hundred miles above its mouth, the Mississippi is deep 
&nd comparatively narrow. At New Orleans it has a depth of 
more than one hundred and tiftj' feet, and a width of half a 
Biile. The deep and narrow channel extends to within fifteen 
niles of the gulf, when it gradually widens to a mile and 
threeHjnarters, and its depth diminishes to about thirty feet; 
it here separatea into tliree channels or outlets, throwing 
Ihem out like tougues into the sea. 

\t tho month of each of these passes the waters spread out 
to the right and left over a full half circle. Between the 
passes are wide, shallow embaymenta. The river ia the ear- 
lier to the sea of the washings from the mountain slopes, the 
plains and prairies of the great volley. "With the principles 
^t govt*ni the flow of its waters, especially as far as they 
relate to the sedimentary matter in them, we are tbrectly con- 
teroed. 

It may \mi Btate<l as a well established fact, that other con- 
ditioiw being the same, the amount of sediment transported 
(Upends upon the velocity of the current. The river is able 
to carry a certain quantity of solid matter in suspension, and 
if at any time it is not burdened with this amount, it will 
^diit ap from the bed and banks, bat once loaded to the ca- 
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pacity given by its Telocity, it refuses to take a greater bxur^ 
den, and flows against its banks and over its bed withont 
eroding them. 

The river has power given it for work, just the same ae 
the waterfall has power to move the wheels, or the steam en- 
gine to accomplish mechanical effects ; the same principles of 
dynamics govern all these forces. The river, by the velocity 
of its current, has a constant power to transport solid matter 
to the sea; the greater the velocity the greater the power. 

There are, however, other minor causes at work. The ir- 
regular course of the river and its uneven bed, while they re- 
tard the currents by frictional resistance, assist in giving ver- 
tical motion to the particles of suspended mud and silt, as a 
whirlwind by its upward motions often carries aloft heavy 
substances and transports them long distances. Yet it is 
also a fact, well proven, that even in the smooth, straight 
artificial channels of canals and mill races, substances that 
are heavier than the water will, if forced to the bottom, in a 
short distance rise to the surface. It is a common occur- 
rence at times of flood river on the Mississippi, in places 
where no irregularities exist, to see water come from near 
the bottom to the surface, loaded with a heavier and coarser 
sediment than any that is floating there. 

Thus the river, by its horizontal currents and its vertical 
eddies, by its whirls and boils, transports the mountains to 
the sea. At first the rocks come tumbling down into the 
creek and canon beds ; broken by the fall, the dashing tor- 
rent rolls them onward, wearing off the sharp comers and 
loosened portions, grinding the rocks into gravel, wearing the 
gravel into sand, roUing over and over the sand from one bar 
to another, until disintegrated, worn, and ground to an almost 
impalpable powder, the river sweeps it out into the gulf, to 
be distributed by its ceaseless currents over its vast basin. 

Thus forever the river is at work, striving to maintain its 




lol by traasporting to tlio soa tlie eoliil matters which 
the laijiH pour into it throagli its iinmVierleas tiilmtaries. 
At citromo hijilj vratev the MissiHsippi River transirorta to 
^tiie sen 1.210,000 cubic feet of water aud 2,000 cubic feet of 
^^■Id earth in RUBpeDsion per second. 

^^BkA-t extreme lov water the volume discharged is about 250,- 

^^ToO cubic feet per second, and the ratio of sediuient to water 

u) tfaeu very small It is during the flood season tlint the 

bars nt the mouths of the three passes are pushed out Into 

I ^If at the approximate rate of 300 feet per annum at 

mtbwest Pass, SGO at Pass h, Lontre, and (formerly) 100 

\gf,ai South Pass. 

Idy waters leave the land's end at the mouth 

1 begin to spread out over the submerged 

B and Bboftls forming in advance, the current, which has 

Ithrou)^ the passes flowed at a rapid and uniform rate in 

Pde^p and stable channel, gradually loses its velocity and 

rapH its load of setlimeut. As the flow of the water es- 

I more and more to the right aud left, the depths in the 

I going seaward continually decrease, as the frictionol 

I increases, until the crest of the bar is reached, 

t ttie depth is the least. At Southwest Pass the normal 

[)th is alx>ut 13 feet, at Pass ^ Loutre 11 feet, aud at South 

B 8 feet This depth varies little during the year, or from 

r to year, unless changes of importance occur in the pass 

iwJl 

At South Pass the upward slope from the land's end to the 

Mi of the bar was at tlie rate of one foot iu four hundred ; 

B ilope from the crest to the deep waters of the gulf was 

F,^X^. Tlie distance uf the crest of the bars from the 

[ (il)» varies with the volume of watfr flowing in 

At Southwest Pass it is five miles, and at South 

Pau two aud a quarter miles. The material composing the 

bus in a very fine eoud mixed with clay. 
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The gulf into wliicli the river pours its annual floods is a 
great inland sea of salt water. The range of the tides is very 
small, not averaging over fourteen inches, and along the face 
of the delta the j occur but once in a day. At flood river the 
fresh water pushes the salt water out of all the river chan- 
nels and passes, and away from the mouths of the passes, 
even to the outermost crest of the bars, and then flows 
through a bed of salt water, gradually widening until it be- 
comes a thin, light brown sheet, whose line of demarkation 
with the green salt water is clearly defined and can be seen 
many miles from land. The river thus continually pushes out 
its bars into this almost tideless sea, which in turn by its 
waves, tides and littoral currents, exerts a leveling and 
eroding influence upon them, especially in low-water season. 

To complete this general description it is necessary to 
state a few facts of minor importance. 

The range between high and low water of the lower Mis- 
sissippi is as follows : at the mouth of the Ohio it is 52 feet ; 
at Natchez, 375 miles above its mouth, 51 feet ; at New Or- 
leans 16 feet, and at the head of the passes 2^ feet 

At Natchez, the fall per mile at high water is about 3.2 
inches ; New Orleans to Bed Biver, 1.85 inches ; head of the 
passes to Quarantine, 1^ inches ; through the Southwest Pass, 
2 inches ; and through the South Pass, 2^ inches. 

At New Orleans the velocity is about 6 feet per second, 
and at the head of the passes about 5 feet per second. 

At extreme high water the surface of the river is several 
feet above the whole alluvial basin, and nothing but the 
levees built along the banks prevent a general overflow. For 
a distance of thirty-five miles above the mouth of the river, 
the country is inundated during every high-water season, and 
within five or six miles of the mouths of the passes, the low, 
marshy banks, even at low river, are covered by the tidal 
overflows. 
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wing is a table of the dimensions of the main 
le ICsBissippi : 



1 

LengUito 

tOider CvMt 

oiBmt. 


He«n 
Width. 


Heui 

Depclu 

1 


MUm. 


Fed, 


Fed. 


17 


1,500 


40 


15 


1,900 


86 


12i 


700 


84 



Xran ArM 

of Pro«wrtk«al 



Sqvart Ft^. 
00,000 

00,000 

24,000 



0^ 
045 
0,10 



eft bank of the river, three miles abore the head 
les, Cubitt's Gap — a crevasse, formed in 1863— dis- 
rolome into the adjacent bay abont eqnal to that 



th across the bar at Southwest Pass, from eighteen 
in the pass to the same depth in the Gulf, is one 
rter miles. At South Pass it was one and three- 
dies. The length along the crf^st of the bar at 
Pass over which it discharges its volume, is two 
irter miles, and at South Pass it was about one 






>Toiimate amount of solid matter discharged annu- 

:e river is 276,718,933 cubic yards, equivalent to 

ie mile square and 268 feet high. 

iJ ware approaches the mouth of the Mississippi 

:^Titheasterly direction, and creates a current past 

rlidi varies from 0.3 of a foot to 2.5 feet per sec- 

M^VL being about 0.5 of a foot. 

udf exert an important influence ; they have the 

HTia cif the northeast trade winds. 

t iiA». important facts are taken from Humphreys 

^ fr fciiiitiwate report 

ft iwmd u the mouth of the passes a peculiar phe- 
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nomenon called ** mnd lamps,** or islands, wliicli are pushed 
up above the surface of the water near the crest of the bars ; 
they rise sometimes ten or fifteen feet above the water, and 
vary in size from a few feet in diameter to an area of thirty 
acres. They are formed either by gaseous forces or by the 
pressure of the advancing bars. The material composing 
them is a sticky clay, although a close analysis shows over 
sixty per cent of mineral silt. 

The foregoing disconnected facts, and incomplete descrip- 
tion of the delta and its bars are here given, to be supple- 
mented in succeeding chapters by a more definite and con- 
cise description of conditions, causes and forces. 




! TO nCPBOTE NATIOATIOS AT THE MOCTH OF THE MI8- 
8UBIPPI RITES — ^FOBT ST. PHOJP 8HIP-CANAL PEOJECT — BIO- 
GUPmCAI. 



Attehpts were made, as earlj as 172C, to deepen the chan- 
Kfl at the mouth of the Mississippi Biver, by dragging iron 
h&TTows over the bars ; but the history of the efforts of the 
United States Government to remove these obstructions to 
commerce dates back only to 1837, when an appropriation 
waa made bj' Congress for an extended and accurate survey ot 
the passes and bars, and for deepening the channels by dredg- 
ing with bucketa, a plan which had been recommended by a 
board of United States Army Engineers. The appropriation 
vas Bmall, and waa exhausted in snrTe3's and preparations 

Pr the work. No other attempt was made until 1852, wlien 
5,000 was appropriated. A board ot army officers ap- 
iint«<l at that time was instructed by the War Department 
report a plan of operations. The board recommended ; 
" First. — That the process of stirring up tlie bottom by 
eoitaVtlc tdachinery should be tried. 

" SfcoiuJ. — If this failed, that dredging by buckets should 
I tried, 

* Tkird. — ^If both these modes failed, that parallel jetties 
old he constructed, fire miles in length, at the mouth of 
ft Southwest Pass, to be extended into the gulf aunuaUr, as 
tenoe should show to be necessary. 



18 THE MISSISSIPPI JETTIES. 

" Fourtk — Should it be then needed, that the lateral out- 
lets should be closed. 

'' Finallj, should all these fail, a ship canal might be re- 
sorted to. 

'' The recommendation of the board to dredge bj stirring 
up the bottom was approved by the War Department, and a 
contract was accordingly entered into for deepening the 
Southwest Pass to eighteen feet The contract was success- 
fully executed, and a depth of eighteen feet obtained in 1853. 
No further appropriation was made until 1856, and, as antici- 
pated, no trace of the former deepening was left 

" In 1856, $330,000 were appropriated for opening and keep- 
ing open by contract ship channels through the bars at the 
mouths of the Southwest Pass and Pass ik TOutre." (See 
Humphreys and Abbot's Physics and Hydraulics of the 
Mississippi Biver, p. 486.) A contract was awarded to 
Messrs. Craig & Bightor, for opening both passes twenty feet 
deep and three hundred feet wide, and for maintaining that 
channel four and one-half years. They constructed on the 
east side of Southwest Pass, a jetty about a mile long, built 
of a single row of sheet piling, which, with the assistance of 
harrowing and dredging, deepened the channel to eighteen 
feet Failing to complete their contract, the Government 
continued the work with the remainder of the appropriation, 
and the depth of eighteen feet was maintained at both passes 
during part of the years 1859-'60. No attempt was made to 
open the channel during the war. 

In 1868-'69 the Government constructed a steam propeller 
dredge, at a cost of $350,000 [Appendix 1]. The propeller 
stirred up the mud at the bottom and threw it to the surface 
by means of a deflector behind the propeller, the object being 
to have it carried away by the currents. A second boat of 
similar plan was built soon after. These boats were in almost 
constant use for three years. A board of army engineers 
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e thftir opinion, in the winter ot 1873, that tlie results oIj- 
eil did not wnrraut tbem in estimating that a greater depth 
B eighteen feet conld l>e maintained by dredge boats. 
' All the methods employed from 1837 to 1875 were simply a 
?»t with the depositing forces of the river and the wave 
tea o( the gulf. The chatmela which had been opened dur- 
inf; th* season of low river, when the water was free from sed- 
iment, often filled np suddenly when the floods brought down 
_ Jlpon the bars the enormous quantity of solid matter with 
hicb they were loaded. After months of persistent scraping 
■ drodgin;;, a severe storm, sweeping the waves across this 
li-ial otiaunel, often filled it up in a few hours with the 
ivy sand washed in from the neighboi-iug reefs. 
During all these yeara various plans for a permanent outlet 
S propoaed by oivil and military engineers. These propo- 
iona were brought before Congress for its action, but witb- 
r practical results. 
1 tiarl}' as 1832, Major Benjamin Buisson, Chief Engineer 
i StAte of Louisiana, designed a plan for a ship canal at 
mint a few miles below Fort St. Philip, to connect the Mia- 
nippi Kiver with the waters of Breton Sound. He sub- 
1 hi* plan to the State Legislature. They approved it 
opted the following resolution: "Resolved by the 
3 anil House of Representatives of the State of Louisi- 
, in General Assembly convened, that our Senators and 
(tresentatives in Congress be requested to bring to the no- 
r the General Government the probable practicability 
;b a work" (a ship canal connecting the Mississippi 
• with Breton Sound), "and to urge an early estimate 
I Borvoy of the same by competent officers." 
i ftdirey was ordered and reported to Congre.'is by the War 
moot in 1837. In that year Major W. H. Chase pre- 
I thu tintt well-defined plan for a ship canal His esti- 
r itA construction was $10,000,000, a sum entirely too 
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large to be appropriated at that Barly day for any publii 
provement. In 1852 a mixed uaval and eiigineer board wi 
convened. The niouibers of the board were Com. W, K. 
imor, U. S. N., Major W. H. Chase, U. S. A., Capt. J. G. 
nard, U. S. A., and Capt. G. T. Beauregard, U. S. A. Th. 
recommended that the appropriation of $75,000 available 
that time should be expended in stirring up the bottom, and, 
in recommending another appropriation, advised that, if 
dredging should prove a failure, the appropriation of $150,000 
Bhoald be expended in the construction of jetties at SonI 
TFest Pass, and in their report stated that the "project 
jetties is based upon the simple fact that, by confining tlie 
'waters, wljich now escajie uselessly in lateral directions, to a 
narrow channel, the depth of this narrow channel must be 
increased — in other words, the existing bar must be 
away." The board concludes by saying, that should thei 
plans fail, a ship canal could be resorted to. (Seo Armi 
Eeport Chief of Engineers, U. 8. A., for 1874, Appendii 
p. 69.) 

In 1858 Mr. It. Montaigu, a ciril engineer, revived the idi 
of a ship canal, which had virtually been slambering 
twenty years. He made plans and estimates, using the infoi 
mation obtained by Buisson and Chase, and made a personal- 
examination of the site of the projected canoL He pro] 
to construct the work by individual subscriptions, ami ol 
tained the iudorsemeuts of the merchants and capitalists 
New-Orleans. " The war and the death of the projector 
feated this proposal, but, with the restoration of peace, 
project of a national canal, as recommended by the Lsj 
tore of Louisiana, was brought forward under the auspioen 
some of the oldest and most eminent merchants. A commit 
tee of the Chamber of Commerro was appointed, w] 
renewed the rocommendation of the work and pressed i( 
adoption upon the GovemmenL" (See Annual Beport CI 
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olEi^eers, V. S. A., for 1874, Appendix K. p. 23.) In 1871 
ngress requested tlie Secretary of War to cause surveja 
I plaua to be mode for a ship canal, to comioct tbs river 
nth BretoD Souud. This work was performed by Major C. 
'. HowelL In 1873 a board of army oiliGers was appointed 
' ex&mine bis plans, and was subeequently instructed to 
sjtcertain the feasibility of impro^'ing one of the natural out- 
lets of the river. The members of this board were Genla. J. 
G. Barnard (President), John Newton, Q. A. Gibnore, G. K. 
I Warren iind G. "Weitzel, Col. Wm. P. Craighill and Major C. 
L^. Howell. After a personal examination of the site of the 
led canal, aud of the mouth of the river, they made 
r Mport in February, 1874, favoring the canal scheme and 
; the Jetty plan. Their objections to the jetty system 

SirA — ^That the jetties would be undermined at the sea 



—That the foundation on which they would rest was 
I, and 

Third, — ^Thst there would be a greatly accelerated advance 
t the bar after the jetties were constructed. 

For these reasons they believed that it would be extremely 
difficult to construct the jetties, and impossible to maintain 
them. (8ee Appendix I.) 
The majority report was strongly approved by Gen. A. A. 
mphreyii, Chief of Engineers, U. S. A., who estimated that 
) coat of construction and maintenance of jetties at the 
mtfa of Southwest Pa-ss to produce a depth of twenty-seven 
would bo 823,000.000 ; at South Pass. *17,000,000, and of 
B Fort St. Philip caual, «13, 000,000. In reference to the 
r adranoo after the jetties are constructed, he says : " If 
b depth to be maintained is tweuty-seven feet at low water, 
fctwenty-eij;ht feet at high water, it will be found by a sim- 
r prooeiis that the annual advance will not be lees than 



22 THE MISSISSIPPI JETTIES. 

twelve hundred feei" (See Anniial Beport Cliief of Engi- 
neers, for 1874, Appendix R, pp. 87 and 93.) 

QeiL J. G. Barnard dissented from the report of the major- 
ity, because 

First. — ^The plans and estimates for a ship canal were not 
based on sufficient or reliable data. 

Second. — Dredging with suitable appliances would give 
twenty-two feet at high tide continuously, and this^ depth 
would relieve the pressing wants of the Mississippi Valley, 
and 

Third. — ^It would be desirable to improve one of the natu- 
ral outlets of the river, so that the expensive use of machin- 
ery could be dispensed with. 

In reference to the adoption of the jetty system, he said : 
" The question submitted, however, is not so much * to recom- 
mend its trial' as to recommend its consideration and that 
scrutiny and survey on which alone estimates can be based." 
Comparing the natural conditions existing at the mouth of 
the river with those at the mouth of the Danube, where jet- 
ties have not only been successful, but have retarded the bar 
advance, he considered the conditions of the Mississippi more 
favorable on account of the bold slope of the delta seaward, 
and the greater influence of the sea forces. He advised that, 
if the jetty plan was adopted, the works should be built at the 
mouth of South Pass — the cost of which, if successful, would 
be but a fraction of that of the canaL He closed his report 
with the following forcible language, which is almost an ap- 
peal for an unobstructed natural outlet : '^ The advantages 
of an open river-mouth are inestimable. The needs of a nav- 
igation so great as that which now exists, and which in the 
future of the great Mississippi Valley must be fifty-fold in- 
creased, demand it It is said that 'the time has come' 
when the needs of commerce demand the canal ; but I answer 
that the time wiU come when there will be the same cry for a 
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navigation nnimpeilfd hy locks — An Open Eiver-Moutli— 
wliicli vre now hear for & caiiul. But in whatever aspect the 
qoestioti he regarded, the use of the river-mouth for the nest 
ten years is simply inevitjihle. * * * It would be 
a lash cunfideuce which would contemplate a realized ' Fort 
St Philip ship canal ' earlier than A. D. 1884" (See Ap- 
pendix L) 

Aboot the time of the earlier surrej^ and discussions iu 
1837, looking to the improvGDient of navigation at the mouth 
Hll the Misaisaippi Biver, James B. Eoils, then a lad fourteea 
Hpbvs of age, in stratliened circumstances, and employed as 
a clerk in a mercautile house, spent the evenings iu the li- 
brary of hia employer, dehing in the rich mines of mechani- 
cal and engineering pliilosophy, storing his mind with princi- 
B ami bote, and disciplining it by hard study to meet the 
loblema iu life which were before him. Later he had a 
ctical experience with river forces, in his business of 
rching for and raising the wrecks of steamboats. He 
I'd, nudor the shelter of the diving bell, in humlreds of 
pla««a on the l>ed of the river in all its varying stages and 
oDnditiona, and obtained accurate information by a personal 
^pKMltact with the water, its currents and sediment. 
^■'Dnriug the war of the rebellion he constructed for the 
^^Olited States Cktvernment seven iron-clad gunboats in one 
bnndrnd days, though, when he commenced operations, the 
wood of which they were built was still standing in the for- 
^_H9t and the iron unwrought. He then built six others wholly 
^bf Iron, and made several valuable inventions for band- 
H&g the heaviest guns by steam. After the war he was called 
ipon, aa a civil engineer, to deal with some of the most diffi- 
cult problems ever attempted by the profession, in his suc- 
OBBsfol atbtmpts to cany the piers of the St. Louis Bridge 
\g}i a htnwlred feet of shifting quicksand to the bed-rock, 
L without staging to erect the steel arches, that 



24 THE MISSISSIPPI JETTIES. 

spanned the openings of over five hundred feet between the 
piers. 

He first brought his lifelong practical knowledge and ex- 
perience in river hydraulics to bear upon the great question 
of how to improye permanently the mouth of the Mississippi, 
when in May, 1873, while examining the bars at the mouth of 
the riyer, in company with a large Congressional delegation, 
he unhesitatingly declared that the proper way to remove the 
obstructions to commerce was by parallel dykes or jetties at 
the mouth of one of the passes. 



CHAPTEE rV. 



TIL TEBSUS MHJTABT ENQD.'EEBS — CANAL AND JETTIES — DISCC8- 
BIONS BB70BE CONOBE88 — APPOINTMENT OP COMMISSION. 



Fob jeara the design and construction of all national 
irorks of improvement, under the control of the government, 
bad lieen wholly confided to its military engineers. Mr. 
£iul8 felt a»Biired in his own miud that it would be utterly 
F useless for a civil engineer to attempt to obtain the control of 
' SDch an important national work as this in opposition to the 
TJnited States Engineer Corps, unless some extraordinary in- 
ducement were offered to the government ; and more especially 
■B the plan which he advocated was disapproved of, if not 
I lUxwlutely condemned by every government engineer then 
I is the Berviee, except General Barnard, whose position in the 
matter has been stated in the previous chapter. 

Induced by this motive and the desire to secure to the Val- 
ley of the Mississippi a deep and uutrammeled outlet to the 
aea, Mr. Eods, in Fehrnary, 1874, made a formal proposition 
lo Congress to open the mouth of the Mississippi River by 
making and maintaining a channel twenty-eight feet deep be- 
tween the Southwest Pass and the Gulf of Mexico for the 
sum of $10,000,000, at the entire risk of himself and his asso- 
Not a dollar was to he paid by the government until 
th of twenty feet had been secured, when he was to 
J $1,000,000, and afterward, $1,000,000 for each addi- 
two feet, or a total of $5,000,000 when twenty-eight 
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feet had been obtained. The remaining IS^OOOyOOO were to 
be paid in annual instalbnents of $500,000 each, conditional 
on the permanence of the channel during the ten years. 

This fair proposition, though perfectly safe to the govern- 
ment, called forth a very active opposition on the part of 
the Corps of United States Engineers ; a civil engineer had 
appeared upon the stage to contest with them the right to 
design and execute the most important civil engineering 
work ever undertaken by the government The importance 
of securing the advice of civil engineers in connection with 
this undertaking was thus forcibly stated in a speech de- 
livered in the United States Senate, by Hon. Carl Schurz, 
who was one of the earliest and warmest supporters of Mr. 
Eads's proposition. 

" Thirty-seven years ago the Engineer Department of the 
army took the matter in hand, and for thiriy-seven years 
they have been planning and reporting upon the matter, 
and scratching and scraping at the mouth of the Missis- 
sippi, and to-day the depth of water is no greater than it 
was then. In other ' words, they have effected nothing. 
The population of the Mississippi Valley have long and 
quietly submitted to such a state of things. In the mean 
time they have grown in numbers ; grown enormously in pros- 
perity and productive power. They have waited long and 
most patiently that the engineers of the army would discover 
and show themselves able to carry out a plan which would 
make the great river what it ought to be, but they have waited 
in vain. 

'' At last, after mature consideration, such as our committee 
has devoted to this great subject, it is proposed to furnish 
new light to penetrate our councils. Having for thirty-seven 
years permitted the engineers of the army to control this 
matter — with what success I have already indicated — they in- 
sist that the genius and skill of the civil engineers of America 
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riull harre tut opportnnitj' to compete vitli the army in the 
solntinD of tliis great problem. I desire Senators to remem- 
ber the lac^t, that thin is probably the only civilized conntry 
cm the (a<*e of the globe where such euter[)rise» are left ex- 
'Laively to military engineering. Even in those European 
"uarclties, which are 60 military in their character, goTem- 
meota woald not think a moment of escliiding tlie ciril engi- 
neer from public works which are not absolutely of a military 
Dftture. On tlie contrary, almost all, aye, I might say all of 
^^■1^ vork, is done by the civil engineer exclusively. Why 
^Huold this republic, then, rely upon the military alone ? 
^HT* ask for a commission of engineers to examine the differ- 
^Bnk methixls of opening the mouth of the Mississippi which 
^!uTe been proposed; we ask that the military engineers, who 
hare occnpieil themselves so many years with this problem, 
Ehall have two men on that commission to represent their 
view* ; we ask that another body of government officers of 
recognized skill, members of the Coast Survey, shall have two 
aMmbers ; but then we insist that the civil engineers of 
rica, more numerous and perhaps more experienced than 
—men who have planned and achie\'ed greater enter- 
1 than either, men who have tunneled our mountains, 
r railroad tracks thousands of feet above the level of 
, built the foundations of our magnificent bridges, and 
» triamphs are among the most resplendent glories of 
• repablic — we iusist that they shall have an opportunity to 
r t]i«ir gouioH and skill to the country, and have a repre- 
on worthy of them on this commission." 
B controversy created by Mr. Eads's proposition was not 
f per>)»n(d and professional, but sectional. New Orleans 
3 8t Loui.* having equal inb^rests at stake, the one repre- 
g the Southwest, the other the West and the great North- 
dividiMl in reference to the best methods of 
I tbo luuath of the river. I^ew Orleans had long be- 
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fore pronoonced in favor of a ship canal, and liad secured I 
the iadorsement of almost every commercial body and polit- 1 
ical convention in tlie Mississippi Valley. She was nncoiii* I 
promising in her opposition to any other plan. For » I 
generation lier orators Lad pictnred in glowing colon 11* I 
great commercial prosperity that would come when the hti^i i 
of a canal were realized, and Ler scientific men had provM, I 
to their satisfaction at least, that this waa the only oertiun I 
method of removing the obatmctJon to commerce. The pnV 1 
lie had become so thoroughly imbued with this idea tiiat I 
when the bill for a ship canal and the proposition for ths I 
construction of the jetties were before Congress at the t 
time, in the spring of 1874, a most intense interest was &' 
hibited in the discussions that took place between the advo* 
cates of each project. The contest at first was between tb^ 
oanal advocates in the Southwest and the United States En^M 
neer Department on the one haud, and Mr. Eads nearly alowfl 
on the other. For while public opinion and the press in SUM 
Louis and elsewhere in the West supported his project^ Mfl 
great personal popularity and success as an engineer lefl 
them to do so. They had long ago become weary of waitilWB 
for the engineers of the government to give their commenH 
its much needed relief, and they now turned to Mr. Eads AM 
their exponent and leader. U 

The controversial arguments on abstruse aubjetts in hT4 
draulics, which, under other circumstaucea would liave beolfl 
tedious and uninteresting, were by these esciting causee fillefl 
with an intense interest. They were circulated everywheraB 
and read eagerly by the general publia ■ 

Mr. Eads, in a letter dated March 15th, 1874, and addresaafl 
to "Hou. WUliam Windom, United States Senate, OhAinmifl 
of Committee on Transportation Routes to tliu Seaboaird^H 
and one of the most able and steadfast friends of the jettieofl 
stated his views of river hydraulics as follows : M 



"The unprorement of the moatli of the Miasissippi pro- 
i hy me consists iu an artificial es.teiisioii of the natural 
» of one of the passes, from the point where thej com- 
ence to ^den and disappear in the gall, to the ereat of the 
r, nhout five miles distant. 

"This method is indicated as the only proper one, bj- the 
Boving facts: 

"Ike Mississippi is Bimplj a transporter of solid matter 

p the sea. This consists chiefly of sand and alluvion, which 

b held IB Baspense by the mechanical effect of the current. 

jLimall portion, consisting of larger aggregations, such as 

pn], boulders, small Inmps of clay, and drift-wood, is 

1 forward along the bottom. By far the greatest por- 

n is, however, transported in snspension. The amoont of 

s natter, and the size and weight of the particles which 

B Btream is enabled to hold np and carry forward, depend 

■lioUy npon the rapidity of the stream, modified however, 

^itB depth. The banks and bottom being chiefly sand and 

trion, are easily disintegrated by the movement of the 

', h»nce the amount of load lost by any slackening of 

earreiit at t>ne pliice, will he quickly recovered in the 

f place below where the current is again increased. 

PThe popalar theory advanced in many standard works 

[liydrMiltcs, to wit, that the erosion of the banks and bot- 

1 of streams like the Mississippi is due to the /riclion or 

of the current i^ainst them, has served to em- 

B the solution of the very simple phenomena presented 

i formatiou of the delta of the Mississippi, because it 

I not explain why it is, that under certain conditions of 

f vtAttr, it may develop with a gentle current an abrading 

which, under other conditions, a great velocity caunot 

t at all. A certain velocity gives to the stream the abil- 

iof holding in suspense a proportionate quantity of solid 

, and when it is thus charged it can sustain no more, 
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and hence will carry off no more, and therefore cannot then 
wear away its bottom or banks, no matter how directly the 
current may impinge against them. 

" In the upper portions of the delta (which, according to 
some writers, extends a few miles above Cairo), the width 
of the river is very irregular. When a rise occurs, the cur- 
rent is increased in the narrow parts of the river, and the 
carrying capacity of the stream consequently becomes greater, 
and it at once takes up an additional load. When, however, 
as the stream flows on, it enters a wide expanse, the current 
is slackened and the excess of load is dropped to the bottom, 
and thus shoals or bars are formed. From such expansion 
of channel way, the volume of water, thus relieved of a por- 
tion of its load, passes into another one of the narrow parts 
of the channel, and here its current by contraction is again 
accelerated, and the increased load which it can carry is 
immediately scoured up from the bottom and sides of the 
chaimel. In the bends, the centrifugal force of the water 
makes the current more rapid on the concave bank of the 
stream, and there it usually gets its additional load, and the 
caving in of the bend testifies to the rapacity of the water at 
that point of its course. Once loaded, however, it can carry 
no more, and hence it may sweep around half a score of 
other bends below with equal velocity, without injury to 
them. If it encounter another expanse, however, it again 
loses part of its velocity, and with it part of its load, to be 
recovered again in the narrower parts of its channel below. 
It is evident, therefore, that if the channel were at all uni- 
form in size, the current would be more constant, and the 
alternate depositing and recovery of part of the burden ol 
the stream would be prevented. This loading and unloading 
is synonymous with caving banks and sand bars. 

" The lower part of the river, nearly all the way from Eed 
Biver to the mouths of the passes, is remarkably uniform in 
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tnd is therelore comparatirely tree from falling banks 
cala. Iliis part of tlio river is transporting its load 
Kftt regularity, and without interruption, to the sea ; 
tliat above, owing to tlie alternating contractions and 
pons in ita ciiamiol, tranBpoitB its burden with great 
tirity, dropping a part here and taking up a part there, 
lu by sucfessive stages, from season to season, it is 
brwucL 

tlie volume of water were constant, it is plain that the 

■milii soon have a current of great regularity ; Viecause 

jKsit dropfjed in -a wide part of the liver lessens the 

if d the channel there, by shoaling it, and re-estab- 

' Ite proper velocity of current, and thus stops further 

it at that place ; whilst at the contracted channel the 

IDon enlarges the passage, and consequently reduces 

ireat, and thus further scour ceases at that point. 

A channel of uniform width, when the river falls, the 

I occupies only the narrower parts of it, and if these be 

great to maintain sufficient cniTcnt to transport the 

be excess is deposited in the channel, which is thus 

r diminished until the current is thereby accelerated 

proper rapidity, after which it ceases to deposit any 

; 'WTien the Bonnet Carre crevasse occurred, the river 

hundred and seven feet in depth) was shoaled 

because the volume of water in the river, 

by the crevasse, was no longer sufScient to 

normal current in a channel large enough to 

entire river ; consequently the current below the 

slackened, and the excess of load was dropped in 

luumel until the bottom was filled up thirty-one feet 

Wth the deposit This reduction of channel was suffi- 

|1o re-establish the current and prevent further deposit. 

f« see, therefore, that the canses which control the 

I of Uie stream, and those which give to it the ability to 
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hold its bnrden at solid matter in Bospense, are congtnnf 
acting in opposition to each other, and thna the equilibria 
between them is restored as often as it is distorbeil I 
temntions in volume, or by irregularities in ohaoneL 

" We not only learn from this how simple some of the mo 
apparently mysterious phenomena of the rirer really are, 1 
also how futile it would be to attempt either to enlarge or ' 
dimininh the normal size of its channel, anywhere within t 
alluvial bed. As rapidly as the engineer strives to deepen 
without proportionately contracting it, and thns enlai^fl 
beyond the capacity which these nataral forces give it, 
so rapidly will the current be slackened by the enlargemei 
anil the deposit bo .dropped there, and tlins lessen it agoi 
And as fast as he may contract it, just so fast will the cm 
he increased, and the consequent scour enlat^ it again 1 
deepening it The magnitutie of the channel is deteruitu 
by forces which it is neither necessary or profitable for tl 
engineer to encounter, The/ojm of the channel he can co 
trol and alter. If he widen it, these forces will inevitab 
shoal it; if he contract it, they will just as certainly deep) 
it. * * • 

" The phenomena presented by the protrusion of the pass 
of the river out into the gulf are equally as simple as tho 
of the river above. A glance at the map shows how remati 
ably uniform is the width of each of them from their col 
mencement, antil they reach the neighborhood of the gn! 
In the passes, and in the river for several hundred i 
above, the slower shore currents have dropped their excess i 
load, until the shores have been built up and narrowed i 
to such a degree that all further deposits by them tend to i 
crease the steepness of the banks ; hence the additional i 
posit slides down toward the middle of the channel bod I 
fast £18 it dropped. The onward motion of tho stream tcuj 
to coDtiiiually draw in its waters from the shore (whioli : 
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fTiJcnoed hy tlie driftwootT flowing always in tlio niitUUo of 
tlie cliaiiiiel of tlie streatn); lience, tlie wnter, after clejioaiting 
[mrt of ita load near the shore is again madu capable of car- 
ryins; it hj the increase of its velocity, when it again gets 
'^r tbe middle of the stream, and thus the central mass 
i ffater is continnally maile capable of taking up from the 
itom the excess of load dmpped by the shore currents, 
'■: the tnouth of the paas this is not the caac^, for the an- 
I' •>! rt«t of the deposit, or the natural slope, is not yet at- 

■ iiied thore. At the Southwest Pae8, for instance, after 
' wing for ueveral miles through a deep channel, with narrow 

I' 1 parallel banks, the stream widens out from about twelve 
■:iiitlrpd feet and a depth of sixty feet, to ten thousand feet 
i'ifl depth on the center of the bar of about fifteen feet. 
■■[■.' the shore currents are continually dropping the Bur- 
li loakl, which their diminished velocity is unable to hold 
I ood thus tlie shores of tlie pass are being constantly built 
; ind narrowed in, and brought to the surface of the water, 
^i re, with reed grass, marine plants, etc., they are gradually 
"ertfd into dry land. 
Tba strong central curreni:, however, is maintained intact 

■ the rednced depth over which the stream passes, as it ex- 
iila, like a fish's tail, out to the bar. The velocity of the 

iam being maintained by shoaling in depth as it expands 
ill 'idtli, it in able to transport ita entire load out beyond the 
fwr, excepting only that which it has dropped on the sub- 
mtrKi>d and incipient shores of the pass. Although the cur- 

:i! i« atn^ng out across the bar, it is soon checked because 

■ ts immense width and shallow depth, by which great frio- 
Vm in proportion to volume is induced. Hence the load ia 

Mitvd juKt outside the bar, and its constant outward 
Ftb 18 Uius assured, while the growth of the shores of the 
linlluw in due order. 

I fact that a given current will keep in suspension a 
3 
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corresponding qnantiiy of solid matter ; that at a less Teloc- 
ity a portion of it irill be deposited and taken np again at a 
greater, is folly recognized in experimental science, and has 
been extensively made nse of for analysis of soils. An emi- 
nent investigator of this subject, Prol K W. Hilgard, of the 
University of Michigan, now of the University of Califomia, 
Oakland, CaL, has classified silts according to the different 
velocities at which they deposit This independent line of 
research folly confirms the view herein advanced in expla- 
nation of the phenomena presented throughout the alluvial 
bed of the Mississippi 

** It is a popular fallacy to imagine that the gulf presents a 
barrier to the onward flow of the stream at the mouth of the 
pass. On reflection, it must seem reasonable that a river 
should flow with less friction between walls of water than be- 
tween walls of earth. At the bar the river has its banks of 
earth no longer, but it still flows between banks of salt water, 
and over a bottom of brine instead of mud. It has no longer 
a descent of a few inches to the mile, however, and hence 
must maintain its current in the gulf simply by its mo- 
mentum. Friction on its sides and bottom is the agent which 
finally brings it to rest ; but while its momentum lasts, the 
widening out into the sea and the final obliteration of the 
river will proceed very gradually. 

" If from the point where the banks of the pass be twelve 
hundred feet asunder, and its depth sixty feet, we should ar- 
tificially prolong them to the crest of the bar, still keeping 
them but twelve hundred feet asunder, we would inevitably 
have sixty feet depth at the mouth of these jetties. A thor- 
ough comprehension of the laws which control the river will 
banish from the mind of any one the erroneous idea that the 
construction of the jetties will back up the water, and thus 
raise it above them. It will also demonstrate that to be suo- 
cessful the jetties should be parallel— not converging. 



*As (loTtbling the depth doublpa the current with the 

s«me mclination of surface, it mast be evident that the great 

r^iartioD of fritttion accomplished by narrowing the chniuiel 

fmio ton thoQsaud to twelve hundred feet will enable the 

nonwDtam of the stream to be kept up to a greatly increased 

iistaiice beyoud the bar, and hence the river will be able 

|i> carrT to greater depths, and into stronger gnU currents, 

liiiit IcwmI which it is now only able to deposit jnst outside 

n! the bar. That a stream will preserve its individuality for 

I Ipfat distance, while flowing through the sea or through 

another brnly of water, can be proven by every river which 

fBtera the ocean with a strong and consequently deep vol- 

The upper Mississippi presences its identity for a 

e of miles after having entered the grand channel of the 

I river, and the dividing line whicli separates its clear 

(ets &om those of its more powerful neighbor can be dis- 

Btly traced, in flood time, far below St. Lonis. 

pif the truth 1)© once impressed on the mind, that the 

maintains for some distance a distinctive channel 

ftroagh the gulf, the effect of the feeble tides at the mouth 

wQl bo mnre clearly comprehended. These average less 

than fourtc-en inches in height, and while they simply act 

to raise and lower the fluid channel through which the river 

flows after leaving the land, they really oppose no barrier to 

jtii onward progress. The averi^e velocity of the current is 

Buitntiuno^I ; the retardation due to the flood tide being com- 

rAtc-d by the increased speed induced by the ebb. 
A carefnl study of the above facts should serve to ban- 
all fcar of a progi-essive a<lvancement of the bar beyond 
fliB jetties. That the deposit of the river must tend to shoal 
Ihs water beyond the mouth, and ultimately to fill up the 
gnlf it8«lf, is certain; but that it can form a shoal in front 
at the jetties, in this or the nest generation, is scarcely poa- 
tihle. If tho stream at the Southwest Pass be made to 
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emerge in a compact form from between tlie jetties into the 
gulf, it is not unlikely that its course and current will be 
distinctly marked fifty miles from the present bar. Even 
now it is said that the riyer current can be detected twenty- 
five miles from the Passes * * *." 

''The solution of the problem of improving the navigation 
between the river and the gulf will never be satisfactorily 
accomplished except by jetties, and that they will ultimately 
be resorted to is as certain as that commerce and agriculture 
will increase in the valley." 

Soon after the appearance of this letter, the chief of 
Engineers, General Humphreys, addressed a rejoinder to it, 
dated May 22d, 1874, which was read by the Hon. George W. 
McCreary in the House of Bepresentatives. Its concluding 
paragraph was as follows : 

"It is probably entirely unnecessary for me to say here, 
that the statements which Mr. Eads has made in the pam- 
phlets he has published, concerning the conditions existing 
in the Mississippi Biver and at its mouth, are the mere revi- 
val of old assumptions, which experimental investigation 
has long since shown to be utterly unfounded in fact." 

In view of the fact that the theories embodied in the letter 
to Mr. Windom have been most triumphantly sustained by 
results which followed the construction of the jetties, it is 
quite possible, that General Humphreys now entertains for 
Mr. Eads's views a much greater respect than that which is 
expressed in the above extraci 

In answer to an open letter by Major C. W. Howell, who 
stated that certain necessary conditions for success by jetties 
did not exist at the mouth of the river, namely — a stable 
character of banks and a shore current, and that careful engi- 
neers had disapproved of the jetty system at the mouth of 
the Mississippi, and that jetties had once been attempted 
there and proved a failure, Mr. Eads shows by quoting from 
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HomphreTS and Ahliot's Physics and Hjil ran lies of the 
MiBsisKippi River, tliat sufficieiif; velocity of shore current 
doeieiist; that the plan of jetties has not really been tried, 
snd that carefnl engineers have recommended the trial of the 
jnttr system, and refers to the Board of 1852 for poufirmatiou 
"f lu'fi statement He states, that the estimate of General 
BomphreTs for the cost and maintenance of jetties at the 
montli of Southwest Pass, for a depth of 27 feet, is double 
tliat which he is to be paid, according to his proposition for 
foiiatnii'tii^ and maintaining jetties that irill produce 28 
fcoL 

He was supported in his views by several distinguished 

ciril engineers, whose opinions are given in hia argument. 

While Mr. £ads was explaining his views to Congress, 

my possible interest was brought to bear against him from 

bv Orluuns. Its Chamber of Commerce and other com- 

«ial bodies passed resolutions favoring the canal plan, 

1 oppoaing the jetty system. 

Ibeir reasons for the canal were, that a long, seientifio 
I patJOQt investigation had convinced a Board of Army 
rs that it was the best and moat feasible plan. Their 
dbjectioDs to the jetties were, that past experience offered no 
indnoements to hazanl the canal by such a doubtful under- 
taking. The press of New Orleans charged Mr. Eods with 
being in collusion with the great East and West railroad 
Udds, by continuing the blockade at the mouth of the river, 

(i that all his liopes and fortunes being in the railroEid 
Idge at 8t, Lonis, it was for his personal interest to defeat 
I Fort Si Philip Canal bUL 
Hui leading business men forwarded an earnest appeal to 
i Eaihi to withdraw hia proposition, as it would only serve 
emharrosa and delay the construction of the canal recom- 
meniled by the Board of U. S. Engineers and the Cliamber 
Bl Comiaorce. Their objections to the jetties were, that they 
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would not stand against the storms* would be readily und6^ 
mined by the current, would be no protection against the 
continual extension of the bars, and of no permanent use. 
The Chamber of Commerce delegated two of its members 
to proceed to Washington and oppose the jetty proposition. 
One of these delegates, Pro£ C. G. Forshey, a graduate oi 
West Point, was considered to be one of the leading scient- 
ists of New Orleans, and had devoted much of his life to the 
study of the hydraulics of the riyer and the gulf. The othei 
— ^Ex-Gk)v. P. O. Hebert — ^was also a graduate of West Point, 
a civil engineer of considerable experience, and had been 
governor, and afterwards chief engineer of the State oi 
Louisiana. They appeared before the Senate and House 
Committees, and endeavored to refute Mr. Eads*s views ex- 
pressed in his letter to Senator Windom. Prol Forshej 
claimed that they were not practical, not being founded upon 
the true formation of the delta, and were contrary to what 
his own life-long experience at the mouth of the river had 
taught him. Governor Hebert based his opposition to Mr. 
Eads's views on the results of his personal examination oi 
jetties and deltas in Europe and Egypi 

They subsequently addressed a most earnest appeal to 
Congress, in which they say: "We have exhausted argu- 
ment, and laid before you the results of science and ex- 
perience. We come now with prayer." Beferring to the 
crevasses through the levees and the immense loss which 
the whole alluvial district had sustained, they state that 
"every additional inch and half inch of rise in the river 
couints in the weight of water against our brimful levees. 
Would you, can you, honorable Senators, at such a mo- 
ment, contemplate or tolerate the half-insane proposition 
of strangers, who can know nothing of the habits of our in- 
exorable enemy, to dam up his waters at the mouth by 
jetties or wing dams, that must inevitably send back the 
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lood waters like a tide to the veiy city of New Orleans, or 
beyond, and complete the impending destruction ? Of this 
result we assuie yon with an earnestness ground into us by 
a life-long experience and observation, and by all the lights 
ibt science and professional investigation are capable of 
koding US." ♦ ♦ ♦ « J)q ^ot, we pray, permit us to ' be 
destroyed, and that without remedy.' " 

This supplication was signed by these distinguished scient- 
ish, as civil engineers representing the New Orleans Cham- 
ber of Commerce. 

Their labored arguments; their "life-long experience;" 
their prayerful supplications not availing to stem the tide 
lettiiig so strongly in &vor of the jetties, they counseled 
earnestly, and at last, at the opportune and critical moment, 
promulgated and distributed among members of Congress 
this, their final, conclusive, and crushing argument : 
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MUD LUMP BLOCKADl 

AT MOUTHS OF THE PASSES. 

Forty-seven vessels blockaded at Soiithvest Pass, and one 
hoisted upon a Mud Lump in the cliauuel that has suddeiily. 
reared its head right across the channel 

Major Howell, directing the great Dredges at Pass a TOatrs^ 
replies to the prayer for relief that he caunot respond, be- 
cause his owQ Pass iiS blocked by a vessel ou a uew Mnd 
Lump in tbe channel, but in two days be feels confident that 
he can get her off with hia dredges. He is onder orders to 
work away on that pass, in order to keep it open, and the 
Southwest Pass will have to take care of itself. 

For Pity and Economy's sake, if not in tbe interests of 
commerce of tlie Mississippi Valley, give us the 

That all Engineers agree and know will be a PERMANENT 
CHANNEL for deep navigation out of reach of tbe 

INEVITABLE MUD LUMPS 

That weekly, daily, and hourly menace the Channels at thl 
mouths of tbe River. 

Of the Mnd Lumps is irresistible, and must destroy 0^ 
JETTIES or other works of man under which they are liab] 
to rise. 

Forty-seven Mud Lamps flanked the Bar of the Sontbwd 
Pass on the last Coast Survey. 

P. O. HEBERT, 
C. G. FORSHET. 

Civil Enfjineers «f Louisiana. 
EBBITT HOUSE, 

"WASHDiOTON, D. C, Jjjril- 5, 1871 
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Br Ear the most inflnential and persiatent opponent of the 
jetty sjstem -vtaa Gen. A. A. Hmnpbr^-s, Chief of Engineers, 

On April 15, 1874, he addreBsed a long letter to the Seere- 
tuT of War, which was transmitted by him to Congress. 

The letter was written for the purpose of taking issue with 
t!ie riewa expressed by Mr. Eudu. He endeavors to show by 
comparing the soundings of ^lajor Howell, iu 1873, with those 
o( Lientenant Talcott, in 1838, that the gulf is filling up in 
athioce of the bar at Southwest Pass at the rate of two feet 
per year, and that the " littoral current "' which v-'oa de- 
pemleil upon by the jetty advocates to sweep away the sedi- 
ment could not exist " The prominence which has recently 
lieeo given to the effects of a littond current, in connection 
with the jetty system, is derived entirely from the influence 
sttribiited to it in the case of the improvement by jetties of 
tiie Soliua branch of the Danube ; and l)ecause the South 
Pass tfl the smallest of the passes of the Mississippi lliver, it 
, seemg to be assumed that the conditions of the Sulina wUl be 
i there at the South Pass. * * • The discharge of 
t Salioa, in high water, is about twenty-four thousand 
feet per second; in low water about eight thousand 
ibic feet per second. The South Pass of the MissisHippi 
jes, in high water, about eighty-three thousand cubic 
t per second, and in low water about twenty-five thousand 
i per second, and carries to the sea ten times as much 
earthy matter as the Sulina branch. ♦ * • Tlio small 
■inAntity of earthy matter carried to the sea by the Sulina 
bfanch. joined to the fact of the existence of a littoral current 
^EMrosa its mouth, wore the two causes which, in the judgment 
^B( Sir Charles Hartley, the engineer of the commission for 
Qie improvement of the mouths of the Danube, ramie the 
jetty Bir'stam peculiarly applicable there, and led to its suc- 
i, the jetties causing the earthy matter in suspension to be 
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carried out into the littoral current, which then carried 
of it away/' He stated farther, that the crest of the St 
bar remained essentially stationary, so far as any outer m 
ment is concerned, during twenty-eight years, and that i 
of the characteristics of a delta formation exist at the m< 
of the Sulina ; also, that at the mouth of the Mississippi t 
are two separate and distinct bar formations ; the one foi 
by the earthy matter pushed along the bottom of the river 
bar, and the other formed by that part of the earthy mi 
held in suspension ; but that in the case of the Sulina bri 
the amount of earthy matter pushed along the river bed 
always very small, and had no controlling power over the 
formation, and is now carried by the action of the je 
into comparatively deep water. 

It is in his '' experimental theory of the formation of b) 
that he finds the most serious objection to the adoptio 
the jetty system. According to that theory, about one-fc 
of all the sediment carried into the gulf is pushed alom 
bed of tJie river. When this material, being compose 
heavier substances, reaches the outer crest of the bars ; 
dropped in the "dead angle, or space without currei 
made by the fresh water rising upon the heavier salt w) 
He makes a calculation, based on this theory, by whicl 
obtains the result that if the jetties contract the channel- 
over the bar from eleven thousand five hundred feet to 
width required to produce twenty-seven feet at low wi 
the annual advance of the bar will be not less than tw 
hundred feci 

Referring to views stated by Mr. Eads, he says : " It 
been recently stated by a civil engineer, in a pamphlet 
ceming the improvement of the mouths of the Mississ 
River by jetties, that the amount of sedimentary matter 
ried in suspension by the Mississippi River is in exact pro 
tion to the velocity of its current" He quotes at consi 
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able length from the results of observations made at CarroU- 
li)a uid Oolnmbus, to show that thla statement ia not correct 
and is in direct conflict with these results, for they prove 
HHttiiit th» greatest velocity does not correspond to the great- 
^^■M quiLutitj of earthy matter held in (iuspensiou ; on the 
^^^Uitjanr, at the time of the greatest velocity of the current 
'' il CurriiUton, the river held in suspension but little more 

Bediment per cubic foot than when the velocity was least," 
^^kHs makes a special application of his theories to South 
^^^ks, because Hajor Howell had recently sounded on its bar 
^^pd seaward of it. From these soundings and his own theo- 
ries ho deduces the result, that the annual advance after jet- 
iii s are constructed will be six hundred and seventy feet. 
B HnmpIiTpys and Abbot's Physics and Hydraulics of the 
laippi Kiver, Appendix M, page 667.) 
B ar^ment was reviewed by Mr. Eods in a letter dated 
• 29, 1874, addressed to Hon. S. A. Hurlburt, House of 
lentatives, Chairman of Committee on Kailroads and 
An abstract of this letter, with some exh'acts, is 
. -.en. He calls attention to the fact, that on April 2lBt, 
ii.c day fixed by the House for the consideration of the Jetty 
, copies of General Humphrey's letter were circulated 
; the members, and says : 

a certain statements in it are based upon unsound theo- 
I, calculated to mislead the judgment of Congress, it is 
wr to correct them. To sustain this theory of bar forma- 
B and advance, it is absolutely necessary to establish two 
, which are assumed as the basis of the whole theory : 
i, that on tlie outer slope of tlie bar a ' dead angle, or 
8 witliont currents,' exists between the river water and 
P.|iottom ; and second, that the material to form the bar is 
■i ' along the bottom. Humjilireys and Abbot say, on 
page 482 of their report : ' ^Vs a velocity of 0.5 of a foot per 
lia Bufficient to transport the material of which the bar 
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is formed, the action of golf currents in carrying into 
deeper water the material j^t^A^d by the river into the golf is 
evident — * [the italics are mine]." Professor Forshey, hav- 
ing been engaged in current measurements at Southwest 
Pass, says in Appendix G, of the same report : " We have a 
velocity ai the bottom on the bar, full two miles outside of the 
land, of two feet per second." From observations recorded 
by Prof. Forshey he finds that at different stages of the river, 
and in depths varying from twenty-two feet to forty feet on the 
outer slope of the bar, in this " dead angle " the averi^e ve- 
locity was one and three-quarters feet per second, varying 
from about one foot to three and one-third feet per second, 
and states that these quotations from Humphrey and Abbot's 
report disprove the existence of a " space without currents," 
or a " dead angle," on the outer slope of the bar. 

To ascertain the amount of pushed material, the means em- 
ployed are given by Humphreys and Abbot as follows : " A 
keg similar to that used in collecting water below the surface 
was sunk to the bottom of the river ; the current immediately 
overturned it, and the valves opening allowed the water to 
pass freely through. After remaining a few minutes it was 
drawn suddenly up, and was invariably found to contain ma- 
terial such as gravel, sand, and earthy matter." Mr. Eads says : 

" Prof. Forshey has informed us, that no investigations or 
experiments with a keg, or by any other means, were ever 
made by Humphreys and Abbot to determine this question, 
and that the principal hydrometrical data in Humphreys and 
Abbot's report were supplied by himself. 

" To him belongs the honor of discovering, by means of the 
keg described by Humphreys and Abbot, the enormous 
amount of material pushed on the bottom, and ' of which the 
bar is formed ;' therefore, upon his investigations mainly rest 
the fabric of arguments and conclusions respecting the bar 
advance published by Gens. Humphreys and Newton. 



"Frequent exiuninaUons of tLe bottom at ordinary stages 

' water" (ander the diving-ltell), "enable me to declare 
iLit Band aud other Bedimeutary matters aie carried in 
iiup«iision, and not punheil along the bottom. Driftwood, 
liiilL) of clay, or other aggregations of earthy matter are 
ilodlitleiis r«dled or puaiial along ou the bed, and Bometimes 

■livtl and boulders, but the amount of theae passing New 
I 'rleana is very sraaU." 

He stated that from observations made vhile sinking the 
kr^ caissons of the bridge at Bt. Louis, and from exiierience 
"ti tlie bed of the river in five or aix hundred localities, he 
' :iovs " that no such material as forms tJie bars of the passes 
' ,/Wi«i on the bottom of the river in any aoch quantity as 

- rciqniaite to form them, or to serve as a basis for the calcula- 
iiiius of bar advance under the influence of jetties, as made by 
firiis. Humphreys and Newton. Nor ia it necessary to cre- 
ate any BUi-h special theoiy of bar formation for the Mistiia- 
«]ijji Eivfr. The bars at its mouth are not formed by any 
procesa uf nature which differs materially fi'om that at the 
moatha of the Ganges, the Nile, the Danube, or any other 
delta rirar in the workh The bar at the Danube having 
f:iil(>d to advance in accordance with the ' dead angle ' theory, 
ifbier the iolluence of the jetties, it is absolutely necessary to 

I'WBorae remarkable diiTerenco between that stream and 
Wit Ulissiaaippi. Accordingly the statement is made that the 
Soliuabftrls 'derived chiefly from the deposits of ewMy mat- 
''f Itki in »iis]Ten»{<>n, and not earthij matter pushed along the bot- 
' 'I * As the specific gravity of the matter suspended in the 
I'limbe is twenty-eight per cent heavier than that in the 
BJppi (according to Gen. Humphreys the specific grav- 
rfthe uatteriu »uapensi'o)i in the Danube is 2.5, while that 
isippi is 1.96), does it seem reasonable that in the 
Birltich the sediment is heaviest there should be so 
led on the bottom, while eiuyrmtma quaatiliea 
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are pushed along the bed of the Btream in which it ia tha 
lightest ? Sir Charles Hartley states, that ' the amount of d^ 
posit at the various moiitkt of the Danube ums aimoet dirrctlff 
in propm-lion to the vo!utne of Pnter imuiny from them,' Wi 
have shown that hi/ irvtght the Danube's suspended mal 
ters are greater, and they are stated by Gen. Humphreys t 
be nearly the same as in the Mississippi hy ro/'nn/-^ Fron 
these faets it remains for hira to explain how the South Paa 
discharging but one-third of the Tolurae of the Baanbe, ca 
carry to sea iiro-thirds as much sediment. The statem^ 
made in my letter to Senator Windom, that ' the amount ( 
this matter and the size and weight of the particles whi 
the stream is enabled to hold up and carry forward dependl 
wholly upon the rapidity of the stream, modified, howereii 
by its depth,' is given by Geu. Humphreys aa a ivrlmtim quo 
tatiou, but in a m>'tifated form, leaving out the words ' modi 
fefJ, hoii<ever, by Us de-pfh,' which makes my statement ■ 
ridiculous as though I had asserted that the capacity of tfa 
river bed is in exact ratio to its width, imthoiit reference to i 
dqM. Long arguments and extensive tables of velocities < 
current and quantities of sediment are brought forward to dt 
molish this mutilated proposition, and to refute iihat I nevt 
asserted. In reference to my real statement, those who ni 
familiar with tlie best writers on this subject know tliat tli 
ability of the stream to suspend its sediment is believed to ll 
inversely as the clcpfh : but Humphreys and Abbot, in oomin 
to the conclusion that no relation exists between the velw 
and the load suspended, omitted one of the most importftB 
elements in the problem, namely, the variations in the i 
of the stream. 

"The whole question really at issne in this matter, is: I 
the required extension of the Jellies he. tnx^ve hnmlrrd /eet j 
annum, or any lesser rate of importance? Ocii. Humphrejl 
answers this question in the affirmative. The rievs < 
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^38ed in Ex. Doc. 220, by Gen. Barnard, and those of CoL 

Inor Boberts, Gen. J. H. Wilson, Col, Shaler Smith, 

il Mpiisn. ClianuU', Bfiyley, FIiul, Ctjtthell and others, ex- 

saed to me i>ersi^nally, sustain my faith in the negative ; 

t the United States does not contain engineers more able 

a this list preseuts. * ♦ * if these eminent engi- 

who do not believe such rapid advance of the jetties 

11 be needed, are correct, and the jetties succeed, the nation 

ttiins im inestimable prize, jtN OPEN-MOUTH lilVLB. 

Rtli so mnch to gain, and bo little to lose in accepting my 

tDpo&itioQ, can it be deemed wise to decline it? If Con- 

a refuses to let me demonstrate the problem at the sole 

)f myself and associates, the valley must wait in patience 



Notwithstanding the e^'ident fairness of Mr. Eads's proposi- 
tion, the influence of the Engineer Corps of the army was so 
nterfully exerted to prevent the control of the improve- 
it of the mouth of the great river from passing into the 
vis of " an outsider," as ho was called by Messrs. Forshey 
I Heliert, and the oppositifm to t!ie proposed jetties was so 
tODe iu New Orleans and on the part of the Louisiana del-, 
lie House of Eepresentativefi, that the bill for the 
1 of the Port St. Philip Canal was actually passed 
)e, aa a substitute for the Jetty bill, which had 
1 favorably to the House by the Committee on 
I and Canals ; the -Jetty bill receiving but eighty- 
I, while the Canal bill, appropriating «8.000,000 to 
B canal with, received one hundred and eighteen 
t advooates of the canal were of course much elated 
i triumph, and at once hurried the bill over to the 
Here the question of opening the mouth of the 
ks in charge of the Select Committee on Transporta- 
I Boales to the Seaboard, Hou. William Windom being 
IdiainitaB. 
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Before this committee Messrs. Eads, Forshej, and Hebert 
had been invited to appear about two weeks prior to the pas- 
sage of the Canal bill in the House. Mr. Eads was required 
by the committee to open the discussion. He was followed 
by Prof. Forshey and Gov. Heberi The fate of the Jetty en- 
terprise, at that most critical moment, hung trembling in the 
balance, for every effort to defeat it was being made by its 
influential and vigorous opposers. 

It is needless to say that the committee were deeply inx* 
pressed with the force of Mr. Eads's arguments on that mos^ 
important occasion, for within forty-eight hours after th0 
Canal bill was referred to this committee, one of its mem^ 
bers — Senator J. E. West, of Louisiana — arose in the Senate 
and stated that he had been authorized to ask that the com- 
mittee be discharged from the further consideration of the 
Fort St. Philip Canal bill, and to report, as a substitute for it, 
a bill authorizing the appointment by the President of a com- 
mission of seven engineers, three from the army, three from 
civil life, and one from the United States Coast Survey, to 
whom this question as to the proper method of opening the 
mouth of the river should be referred, with instructions to re- 
port at the next session of Congress. 

If Mr. Eads had failed before the Senate Committee to re- 
fute the arguments of Messrs. Forshey and Hebert, and to 
convince it of the soundness of his own views, there is no 
doubt but that the committee, under the great pressure 
brought to bear upon it, would have reported the Canal bill 
favorably to the Senate, and in that event it would have been 
as promptly passed by that body as it had been by the House, 
and there would have been an end to the attempt to deepen 
the mouth of the Mississippi by jetties. 

Congress passed the bill reported by Senator West, author- 
izing the appointment of a commission to decide upon the 
proper method of opening the mouth of the Mississippi On 
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{his commission the President appointed tlie following distin- 
goiflhed engineers : Qbjl H. G. Wright^ U. S. A. ; Gten. B. S. 
Alexander, U. S. A. ; (xen. C. B. Comstock, U. S. A. ; Prol 
Heniy Mitchell, United States Coast Surrey ; T. K Sickles, 
C. E; W. Milnor Boberts, C. R ; and H. D. Whitcomb, 0. K 
This commission of engineers in their report made Janu- 
ary 14, 1875, say : " The interests inyolved in the proper 
improvement of the mouth of the Mississippi are so great, 
and the work so costly, that it is imperative to obtain the 
best possible knowledge and judgment as to the method to 
be adopted. Accordingly, in order that the opinion of the 
Board should be based on a full knowledge of what has been 
done, and of the latest results obtained elsewhere in this 
most difficult branch of engineering, it was decided to visit 
the months of the rivers mentioned " (several of the most 

important rivers in Europe). 
3 



CHAPTER V. 



EUBOPEAN JETTIES. 



A SUMMARY of the construction of jetties in Europe, i 
the results obtained by them, will be of interest, as bear 
upon the question of the adoption of that system at 
mouth of the Mississippi 

The Dvina is a river with many of the characteristics 
the Mississippi, although much smaller. It is a sedime 
bearing river of Eussia, discharging into the Gulf of Ri 
a tideless arm of the Baltic. The depth on the bar i 
increased by jetties from six feet to eighteen feet, and th 
has been no advance of the bar, although the jetties 
believed to have been built more than one hundred ve 
ago : how much earlier is not known, as there are no reco: 
in the Department of Public Works at St. Petersburg t 
extend back to the date of their construction. 

A chart of the mouth of the Oder (a river of Prussia, c 
charging into the Baltic), bearing date of 177G, shows je 
lines, some of which, near the land, are marked 1756. 1 
depth was increased from seven feet to twenty-four feet. 

One of the most important constructions for the bonefil 

commerce, at the mouth of a small river, is the artific 

channel at the mouth of the Maas, in Holland, by which 

port of Rotterdam is furnished an outlet to the sea. 

canal was cut through the " Hook of Holland," and jett 

were constructsd at the sea end, extending into deep wai 

50 
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The Eiver Schenr, a branch of the Maas, was then closed by 
a dam, and its waters turned into the new channel. The jet- 
ties were built of willow fascines, combined into mattresses, 
and were sunken and loaded with stone. They project into 
the sea upon a sand shore to a depth of twenty-seven feet, 
and were the first constructions of that kind on the open 
aea-shore. They have successfully withstood severe storms 
and most violent wave force undisturbed. 

The failure of the dykes at the mouth of the Khone to 
give a permanent and deep channel, has been used as an 
argnment against the jetty system at the mouth of sediment- 
bearing rivers. The Rhone discharges into the Mediterra- 
nean Sea through four passes — the main pass, flowing in 
tlie general direction of the river, carrying about one-half 
its volume ; the other three passes may be considered lateral 
outlets. 

Dykes for the improvement of the bar at the principal 
mouth were commenced in 1852. The plan consisted in the 
closing of the three lateral outlets by a continuous dyke, 
estemling from the mainland above tlio point whore they 
commence to diverge, and extending to the mouth of the 
principal outlet. Another dyke, or lovoe, was built on the 
opposite bank, to prevent the escape of the water through 
the small bavous and over the lowlands. These dvkes terini- 
iwiteJ nearly one mile inside the crest of the bar. They are 
partly earthen dykes, and partly of stone. The width of the 
channel at the sea end of the dvkes is tliirte(ni hundred and 
twelve feci The width of the Rhone at the head of the 
d<^lta is six hundred feet. 

Tmler the influence of the dvkes, which wore finisliod in 
1856, the depth increased from five foot to tliirtoon and a 
lialf feet ; but then the bar moved seaward, and the depth 
tad diminished in 1863 to four and a half feet. The at- 
teiJipt to maintain the channel by dykes was abandoned. A 
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landed interest, desirous of building a maritime citv a fe' 
miles above the mouth of the river, exerted a suiBcient ii 
flueuce to have a ship canal constructed, which was cod 
menced in 1863. It started at the point opposite the Lei 
of the upper lateral outlet, and extended to the Bay of F< 
It is two and a half miles in length ; has a depth of iiiuet€ 
and a half feet ; required seven years of labor to compl< 
it, and cost three million dollars. 

The closure of the lateral outlets, by which the volu: 
issuing from the main pass was doubled, also doubled t 
amount of sedimentary matter discharged upon the 1> 
The ]ur»c3ss of bar formation at the mouth of the MLss 
sippi teaches us tluit the distance of the crest of the I. 
from tlio land's end is determined by the volume issni 
from each pass. Consequently, if the volume of the Eh( 
issuing at its princi])al mouth be doubled, the crest of ^ 
bar would at onco assume a new location, more distant fr 
the land's end than before ; and as the d vices were not bi 
out to within a mile of the crest of the bar thev could 1* 
no influtMice in cliocking its advance, nor in ^permanex 
increasing the d.^pth upon it. It is absurd to cpiote 
lllione as an illustrati(.ni of the lottv svstem. Wliere ^ 
svstem has boon sucoossful, tlio works liave invariablv b 
extended out boynnd the cri\st of the bar into the dt 
water. 

Tlio Eivor Danube, its deltn, its regimen in respect to 
currents and sodinifMitavv matti-rs, the formation of its bj 
and the characteristics of the sea into which it dischar-' 
are similar in many rosp<^cts to tlio ilississippi River. I 
this reason the j<^ttios coiistruct:Ml at the mouth of one of 
branchos, and the results obtained bv them, noed to be i 
scribetl more fuUv than those of aiiv other rivor, in on 
that lessons may bo drawn from them that will ap])ly to t 
solution of the problem at the mouth of the Mississippi. 



I 
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The following facts are taken from two papers read before 
tie Institution of Civil Engineers of Great Britain by Sir 
Charles A. Hartley, Chief Engineer of the European Commis- 
sion of the Danube — one read in 1862 and the other in 1873. 
Tliis commission was constituted in 1856, by virtue of the 
Treaty of Paris. It consisted of delegates from the seven 
contracting powers — Austria, England, France, Prussia, Rus- 
sia, Sardinia, and Turkey — and it was charged to execute the 
^orks necessary to clear the mouths of the Danube and the 
Qeighl)oring parts of the sea from the sands and other imped- 
^ents which obstructed them. 

The Danube, after a course of seventeen hundred miles, re- 
ceiving more than four hundred tributaries, and draining up- 
wards of three hundred thousand square miles of country, 
passes the Bulgarian town of Isaktcha in a single channel 
seventeen hundred feet wide and fifty feet deep. This city is 
'eventy-six miles from the sea by the Kilia branch, sevcnty- 
Jj^'lit miles by tlie Sulina branch, and ninety miles by the 
^t. George branch. The general character of the delta can 
^ niulorstood best by an examination of Plate No. 5. 

The Sulina abstracts one-fifth of the waters of the Toulclia 
i"ancli, (>r two twenty-sevenths of the whole volume of the 
»''iiii river. Its navigal)le width is rarely more than three 
Uiiilrod feet. During high floods the inclination of the sur- 
^oe of the Sulina is three inches per mile. In ordinary high 
^ter the velocity of the current in the main river is between 
^oand one-half ami three miles per hour. At times of ex- 
•^orJinaiT floods the velocity is increased to five miles per 
'^^ir, and the whole volume of water then delivered by the 
^anulie to the sea is equal to sixty million cubic feet per niin- 
^^^' ^lien the waters are most surcharged with sediment, 
^'iey bear to the sea as much sedimentary matter as would 
^ equivalent to a deposit of one cubic inch to one cubic foot 
^f water. During high river the bars at the mouths of the 
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passes are farther from the shore, their magnitude increased, 
and the depths over them diminished. The process is as fol- 
lows : The current, with its earthy matter, by its quickened 
speed deepens the channel over the bar, the displaced portion 
is pushed out into the shallows beyond, and there the river 
current, checked by the nearly stationary waters of the sea, 
precipitates the heavier particles of the matter in suspension 
to form a new bar, while the lighter particles are carried fur- 
ther and widely distiibuted over the sea depths beyond. 
There are no tides in the Black Sea, into which the Danube 
discharges, and the level of the water along the delta is solely 
influenced by the opposing action of the land and sea winds. 
The Sulina branch having been selected for improvement, 
piers were projected across the bar to terminate in a depth oi 
eighteen feet, in order, in the first instance, that the proposed 
channel might be deepened by the concentrated action of the 
river current, and that afterward a good navigable channel 
might be maintained between the piers; it being assumed 
that, when the troubled waters of the river were brought into 
immediate contact with the littoral euri'ent crossing the piei 
heads, the fluvial matter would remain suspended until it 
was far removed from the entrance. The piers were built ol 
piles, cribwork, and a j^rotecting slope of rubble stone. The 
works at first were provisional. They were commenced in 
1858 and finished in 18G1. The depth on the bar, before the 
construction of tlio works, varied from seven to eleven feet, 
and was rarolv more than nine feet. In 1802 there was a 
navigable channel of seventeen and one-half feet. In 18GG 
the commission concludod to convert the i)iers into solid 
structures. This consolidation was completed in 1871. The 
provisional works near the jnor heads had been beaten down 
bv the waves, so that thev were three or four feet below the 
surface of the water. The new works were constructed ol 
concrete blocks. 
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r In 1672 an effective depth of twenty feet waa secnred, and 

uiat 'ii'[it!i lias been mniutained antil the prpseiit time, with 

DJteQaili'ptli of tweuty-one and nne-half feet. The effect of 

^^Imm HorkH ujKiu tbe growth of the bar into the sea lias 

^Hku to retard it, for, considoring the tventy-foor feet and 

^^Hlrij feet vontonrH, the average extension for ten years, eud- 

II ^ ia lf*71. was only forty-four feet per annum, whereas 

(inriug the eight years immediately pre\-iniis to the beginning 

oiths works the same contour lines advanced at the rate of 

oinetr-se'ren feet per annnm. The reason for this retarda- 

tino is, that at present the silt-bearing waters of the river 

iwii» at once into deep water beyond the pier heads, and are 

anni far to the sontbeast by the littoral cmreut, instead 

'il floiriug into the sea, as formerly, with a feeble and cou- 

^iMllvdr-creasing cnrrent, by numerous shallow channels. 

lu a letter dated November 30th, 1874, addressed to G. W. 
K. IUtIbv, an eminent ci\-il engineer, aud an early and ear- 
nest advocate of the jetty system, and afterward associated 
'^ih J[r. Eads in the construction of the jetties as Resident 
Engineer, Sir Charloa Hartley compares the Danube and the 
UiniguppL He presents the points of resemblance and dif- 
ference, and from them obtains the most cogent reasons for 
«iiwtnicting jetties at the mouth of the latter. He is in 
' fcror of South Pass in preference to the larger passes, on the 
amy in construction and maintenance, and his 
iTG mostly drawn between the South Pass and 
i branch. 
I first objection against the construction of jetties at 
noath of tlie Mississippi, namely, the soft aud silty 
e of Ma bars, is readily disposed of ; for the South Pass 
9 described in the rejiort of Assistant G. G. Meade, in 
s being i>rincipaUy composed of fine gray sand, mixed 
h a very small proportion of mud ; aud in Major Howell's 
I MrreT the bank to the east of the bar is described aa 
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being of hard sand. This description fits precisely the Sn- 
lina bar, before it was removed by the scour of the riyer, and 
as jetties were constructed across it without difficulty or 
great expense, there is no reason why the same advantages 
should not attend the construction of jetties at South Pass. 
The second objection urged against the jetty system is, that 
the waters of the Mississippi being charged with more sedi- 
mentaiy matter than the waters of the Danube, the injurious 
effects of precipitation are more to be feared at the former. 
He shows by lengthy and exhaustive argument. 

First, That the waters of the Danube transport a greater 
number of heavy particles of matter to the sea, in propor- 
tiou to the whole weight of sediment, than the Mississippi, 
and, 

Si'fVwL Granting that tha statement is correct that the 
Mississippi, while discharging only three times as much 
wator, really discharges six times as much deposit in weight, 
tliG aniiufil advance of the Mississippi mouths " two hundred 
and sevon feet annually, according to the latest surveys," is 
nearly at the same rate as that of the Danube mouths. This 
apparent phenomenon is simply due to the far greater depths 
of the sea off the Jlississippi delta, an advantage wliich fully 
C()nii)onsat(»s for the threefold greater volume of the river, 
and the greater amount of sedimentary matter. The sea 
slope of the T)ar of the South Pass is one in sixty-six ; that 
of the Suliiia one in two hundred and sixty-four. He meets 
the third objection, namely, tliat there are no littoral cur- 
rents off tlio Jlississippi mouths, by proving that such cur- 
rents do exist. All t(?stimony confirms that the prevailing 
winds off the Mississippi delta are from the northeast and 
southeast. The resultant of these winds is east, which may 
therefore be called the prevailing wind. 

He points out that a glance at the map of the alluvial 
region of the Mississippi shows, that whilst the general 
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toi of tlie rirer from New Orleans to tlie Lead of tlio 
I a soutlteoHt ilirectiou, tlie deposit is nt-arly all 
6 west, or in the direction of the current pr<.>duced by 
iliDt; winds ; in the same way that thi> Danube 
I taJtP plaeo to the eonth, under the inditence of the 
; winds from the north-northoast. The some obeer- 
ipplies to ths set of the depoaits below the head of 
)8, the growth of the delta in a west and southwest 
ioQ being three times greater than in tho opposite 



ier slating facts, which we have given in a jirevious 
er, in regard to observaHnns for shore currents, he sajs : 
" Tlie reasons above given for my full faith in the existence 
ajij efficacy of the littoral and tidal currents justify me, I 
liiiiik, in sayiu^r that the salient position in the gulf of the 
- nitliwent and 8oath mouths of the Mississippi — exposed as 
i!ioy are to the full action of these currents and beat of the 
Tine — is evidently very greatly in favor of their successful 
'n^Atment by means of jetties, aud that the rapidly increas- 
'A'i ifi'pths beyond their bars give them — as far as their 
;oj)ro»-erpent is concerned, by the same method — a very 
liked Hoperiority over the Danube mouths. If at the 
% mouth the inclination of the sea bottom had been as 
;t u off the South or Southwest Passes of the Missis- 
it depth of twenty-eight feet might as easily have been 
I there, at a slight additional cost indeed, but with 
t advantage that the silt-bearing waters would have 
B carried much farther seaward, owing to the increased 
b of tb« chauuel, and into such depths that the forma* 
» fthoal, such aa now forms after s high flood, within 
r mile of the pier heads, would have been impossible 
inj years to come. » * • 
Uy conviction is, that by increasing the erosive powers 
) coXToat, relatively to the depositing action, the piers 
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will have the effect not of accelerating the growth of the 
accretions of the sea bottom, but of greatly retarding it 
* * * Practically, therefore, I consider that the element 
of bar advance may be discarded from the minds of the 
present generation." 

Without giving further descriptions and details of the jet- 
tied mouths of the rivers of Europe, the following table will 
serve to show the extent to which the jetty system has been 
adopted there, and the success which has attended it. 



Name of River. 


Country. 


Original Depth, 
Feet 


Present Depth, 
Feet. 


Danube 


Roumania (Turkey). . . . 
Holland 


7 to 11 
00 

7 

7 

7 



4 

4 
12 

4 

10 






5 


5 


20 


Maas 


18 


Vistula 


Prussia 


10 


Trave 


Prussia 


18 


Oder 


Prussia 


24 


Wamc 


Prussia 


13 


Porsante 


Prussia 


15 


Wippcr 


Prussia 


13 


Prezel 


Prussia 


20 


Stoloc 


Prussia 


14 


Niemen 


Prussia 


24 


Siban 


Russia 


16 


Dvina 


Russia 

Russia 


18 


Windova 





Perncan » . . . 


Russia 


12 


Nissa 


Sweden 


12 


Kouno 


Sweden 


10 


Altra 


Sweden 





Gronaa 


Denmark 


13 







From the preceding resume of jetty construction we can 
see tliat, for a great many years, all along the shores of the 
Black Sea, the North Sea, and the Baltic, Russia, Prussia, 
Holland, Sweden, Denmark, and Turkey have built and main- 
tained jetties. The record of their works teaches us plainly 
that, whether the bars were caused by the waves of the sea 
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or the waters of the rivers, whether they were "drift" or 
"delta" bars, the piers, dykes, and jetties, when pushed out 
into the deep water, have in every instance not only pro- 
duced the depth needed, but have maintained it permanently 
against wave action and sedimentary deposits. 



CHAPTER VL 

REPORT OF THE BOARD — PASSAGE OF THE ACT AUTHOHEZINa THE 
CONSTRUCTION OF JETTIES AT SOUTH PASS. 

In the interval between the adjournment of Congress in 
July, and its reassembling in December, 1874, a remarkable 
change in public sentiment had taken place. 

When Mr. Eads returned from Europe, where he had spent 
several months in carefully examining and studying the jetty 
system at the mouths of several important European rivers, 
and in consulting with the distinguished engineers who had 
constructed them, he found the country and Congress ready 
for a favorable consideration of his plans. Tlie leading jour- 
nals, especially in New York and in nearly every city of the 
Mississippi Valley, advocated the views which he had so 
clearly expressed in and out of Congress. 

The report of tlie Board of Engineers was presented to 
Congress on January 13, 1875, by the Secretary of War. 
The following is an abstract of the report, the full text of 
wliich is given in Appendix 2. In reference to a canal, they 
show the advantages and disadvantages of several locations, 
and decide in favor of a site near Fort St. Philip, and give an 
estimate of tlie same, which for cost of construction and 
maintenance is $11,514,200. 

As to the deepening of a natural outlet, they are of the 
opinion that no admissible expenditure of money can per- 
manently maintain by the stirring process a depth of twenty 

CO 
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feet, and that this depth is not adequate to the wants of com- 
merce. In reference to jetties, they first give the facts on 
which their application at the mouths of the Mississippi is 
based. 

The fact of principal importance is, that as the bars move 
out to sea, the river is all the time eroding a channel of the 
characteristic deep water cross-section behind and through 
them. The o'oject of jetties is to aid and hasten this erosion. 
The plan recommended by the BoarcT is to begin parallel 
dykes at the banks of the pass, where there is now thirty feet 
of water in the middle, and carry them over the bar to thirty 
feet of water outside. The river will erode the bottom be- 
tween the dykes till the water-way everywhere has the same 
cross-section as at their beginning. The depth of thirty feet 
is chosen in order that some time may elapse before the bar, 
which will form at the sea end, can have less than twenty-five 
feet on it, that being the minimum depth which it is desired 
. to maintain. 

In selecting the pass to be improved, they give the prefer- 
ence to South Pass; for, while its width is only seven hun- 
(IreJ feet, as against fourteen hundred feet at Southwest 
Pass, tlie former, when improved, will be adequate to the 
present and prospective wants of coninierce. The estimate 
for construction and maintenance of jetties at the mouth of 
South Ptiss is r?;7,042,110, and for Southwest Pass, SlG,0r)3,12-4. 
Thev are satisfied from their examinations abroad that the 
Hties should be constructed of brush fascines and stone, in 
the same general way as those at the mouth of the Maas, in 
Holland. They discuss the question of the advance of the bar 
4ftor the jetties are completed, and give their oi)ininn, that 
inono hamlred and twentv vears the crost of the new bar 
^ill prr>bably be found twelve thousand feet beyond its i)ros- 
ent location, and for this reason thev estimate for the cost of 
the average annual extension that will be necessary, i-lSOjOOO. 
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In comparing a ship canal and jetties they recommend the 
latter, and their application to South Pass. They say : " It 
would give a good sea entrance *about nine hundred feet wide, 
and a minimum width in the pass of about five hundred and 
thirty feet, while the width of the canal would be about three 
hundred feet. It would offer no locks (liable to do or suffer 
injur}') to delay the passage of vessels through it. It would 
give an ample unobstructed waterway to commerce, in place 
of a narrow and obstlnicted one." The Board concludes its 
report with a recommendation that if Congress decides to 
open one of the passes of the river, the entire sum necessary 
to accomplish the work be appropriated at once or in some 
way be made available; for the work, when once begun, 
should bo pushed as rapidly as possible to its entire com- 
pletion. This report was signed by all the members of the 
Board except Gen. Wright, who stated that, in his judgment, 
the chances of success of an attempted improvement of any 
one of the natural outlets of the river did not justify the 
recommendation of the Board ; but he conceded that if an ad- 
equate and permanent channel could be obtained at any one 
of the passes, it would no doubt be preferable to thQ pro- 
posed canal. Soon after the report of the Board, Mr. Eads 
made a now proposition to Congress, to make a channel thirty 
feet deep at the mouth of Southwest Pass for §8,000,000, and 
maintain it for twentv years for an annual sum of $150,000 ; 
the first payment of ?500,0Q0 to be made when a channel of 
twenty-two feet in de])tli and two hundred feet in width was 
obtained, and §500,000 more when this depth was maintained 
for a year ; then §1,000,000 each year for the addition of two 
feet permanent depth to the channel until thirty feet was 
reached; the remainder to be retained by the Government, 
one-half for ten years and the other lialf for twenty years, as 
a guaranty for the performance of the work. 

A bill embodying this proposition was introduced in the 
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LEoose of KepreBentatives about the 8th of February, 1875. 

KJdke the bill introclaced in the prenons sessioD, it met tLe 

rifnuined opposition of the Chief of Engineers, U. S. A., 

prho &( once presented his views to Congress through reports 

e Secretary of War. 

In New Orleans the sentiment of the community had 

ugifd considerably. Many of those who had stronply 

; the jettieB, when they now saw that Mr. Eads'a 

oeitjon was virtually indorsed by the Commission of 

sera, need their influence to secure the adoption of 

ntliwest VaBB, oa proposed by Mr. Eads, instead of the 

Rtli Pass, OK recommended by the Commission. 

r Ifc Eu(ls*« objections to the South Pass were — 

L, Fhiit. That an extensive shoal existed at the head of that 

I, which it would be difficult to remove, and that the 

lel obtained through it would be difScult of navigation ; 

r Saxmd. That the channel through the pass was too small 

■ etuty navigation, and inadequate to the growing wants of 
Bumorco. Mr. Ends, learning that the Board was likely to 

1 without inviting him to appear before it, although 

■ cnatiou was tlie result of his action, addressed a letter 
bit* pretiident, in which he expressed the determination to 

) the adoption of the jetty system, regardless of the 
( of the Commission, and suggested the propriety of 
• what he hod to say upon the subject before mnJt- 
B ttwdt wporL In reply he was promptly invited tr> state 
• view* Iwfi'rn the Commission. He nddreased it for two 
Hlabalf hours upon the subject, during which time he laid 
B it the €acts which he had obtained by bis personal 
peetiOD of the jetties at the mouths of the Oder) "Wipper, 
tote, TtKtula, Pregel, Danube, and the Bhone, and in 
icliuuon ntged the Crommisslon, in the followivg forcible 
^, to recommend the improvement of the Southwest 
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Pass: "It is rarely tliat gontlemen of our profession have 
such au oi^portunity of so indelibly recording their judg- 
ment. I earnestly trust that you will, on this occasion, 
unanimously recommend the improvement of the Southwest 
Pass, and thus leave, as an imperishable evidence of your 
foresight and public spirit, such a deep and broad channel 
at the mouth of the grandest jjhysical feature of this conti- 
nent, as shall win for you the thanks and praise of the hun- 
dreds of millions which the Mississippi Valley will hereafter 
contain, and whoso grand commerce must naturally and for- 
ever seek that route to the sea." 

The House Committee on Commerce, to whom the bill 
was referred, examined all its features thoroughly, heard all 
explanations, listened patiently to all arguments, ^>/'o and con^ 
and studied carofullv the wordiu*^ of the bill, that a contract 
so important might be drawn up with correctness and pre- 
cision ; and, notwithstanding the fact that the Commission 
had recommended the improvement of the South Pass, it 
adopted Mr. Eads's recommendation to imi:>rove the South- 
west Pass, and reported the bill to the House unanimously. 
On Fi'bruarv 1^, ion davs after the introduction of the bill 
into the House, it was made the special order of the day. 
Ex-Gov. Stanard, of Missouri, made an able speech, full of 
facts and arguments, in favor of the measure. He explained 
its j)rovisi(ms, showed wliat it ])roposod to accomplish, and 
demonstrated that the sums to be paid under it were several 
million dollars loss than the estimates of the Armv Enri- 
neers for a canal, and less than that of the Commission for 
jetties, and that the interests of the government and the jmb- 
lic were guarded with the utmost care, in respect to the pay- 
ments for th(^ work. An al)L^ speech was also made by Hon. 
O. D. Conujer, of Michigan, and the l)ill then passed, with but 
two dissenting voices. When it reached the Senate it was 
amended by the committee there, and made to apply to the 
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small pass, in spite of all the arguments Mr. Eads conld use 
to prevent it The reason for this was, that Congress had 
obtained the advice of one Commission of Engineers, who 
had recommended the Fort St. Philip Canal, and it had then 
asked the advice of a subsequent one, which had recom- 
mended jetties at the little pass. If it refused the advice of 
both these councils of experts, and voted to place the jetties 
at the great pass, and they failed to accomplish what Mr. 
Eads claimed they would, Congress would then have no de- 
fense for having refused the advice of its own experts in the 
matter. Besides this reason, which, to say the least for it, 
was founded in an unwillingness on the part of the members 
of the Senate Committee to take the responsibility of decid- 
ing between experts (Mr. Eads being one, as well as the 
Commissicm), there was the more weighty reason of its cost- 
ing two and three-quarter million dollars less to improve the 
little pass. The Senate Committee were immovablo in this 
decision, and Mr. Eads was informed, that if he would give 
the same guaranties, and agree to produce the Karae dopth 
of cbamiel with the little pass that ho had guaranteed for 
the big one, and build the works for five million two hundred 
and fifty thousand dollars (which was much less than the 
Commission's estimate), and guarantee its maintenance for 
twenty years for thirty thousand dollars per annum less than 
the Commission's estiniato for that item, the improvement 
sliould be confided to him; otherwise it would be placL*d 
under the control of the Corps of U. S. Engineers, >\lio had 
fonglit him at every step, and whoso ac-ting chief had pre- 
dicted the failure of the jetty system, if ever tried at the 
Daontli of the Mississipi)i. 

TLus modified, the bill was rei>orted to the S(.*nate and 
passed. 
The concurrence of the House in the Senate ani(»ndmonts 

^^ secured just before the final adjournment of Congress on 
5 
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the 3(1 of March, 1875, and on receiving the President's sig- 
nature the bill became a law. 

As this law authorized the construction of the work, it is 
given entire and verbatim in Appendix 3. 

On the 24th of March, 1875, at a banquet in St Louis, 
given to Mr. Eads in honor of this great victory, at which 
there were three or four hundred of the representative men 
of that city, and many distinguished gentlemen from all parts 
of the Mississippi Valley, in a speech, earnest and eloquent, 
ho explained the secret of that implicit faith which he had 
in his proposed plans, and which moved him to undertake the 
great work. He said : " If the profession of an engineer 
were not based upon exact science, I might tremble for the 
result, in view of the immensitv of the interests which are de- 
pendent on my success. But every atom that moves onward 
in the river, from the moment it leaves its home amid the 
crystal springs or mountain snows, throughout the fifteen hun- 
dred leagues of its devious pathway, until it is finally lost 
in the vast waters of tlie gulf, is controlled by laws as fixed 
and certain as those which direct the majestic march of the 
heavenly sj)heres. Every phenomenon and .apparent eccen- 
tricity of the river — its scouring and depositing action, its cav- 
ing banks, tlio f(n*mation of the bars at its mouth, the effect of 
the waves and tides of the sea upon its cuiTents and deposits 
— is controlled by laws as immutable as the Creator, and the 
engineer n<^eds only to l)o assured that he does not ignore the 
existence of any of these laws, to feel positively certain of 
the result he aims at. I tlieroforo undertake the work with 
a faith based upon the ever-constant ordinances of God him- 
self ; and so certain as He will spare my lif<^ and faculties, I 
will give to the Mississippi Kiver, through His Grace and by 
thc^ ap})lication of His laws, a deep, open, safe, and permanent 
outlet to the sea.'' 

Several gentlemen of considerable means were interested 
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with Mr. Eads when the concession was granted by Congress. 
TVith such means as they were willing to embark in the en- 
terprise, added to his own, it was evident that there would 
still be needed a large sum of money to execute that portion 
of the works required to insure a depth of twenty feet, at 
which period only could government payments bo expected. 
It is proper to state that the estimates of tlie Commission of 
1874 contemplated the construction of mattress work, as it was 
executed at the Maas, in Holland. By the provision in the 
act which left Mr. Eads " untrammeled in the design, loca- 
tion, and execution of the work," he was free to exercise his 
ingenuity to discover some cheaper and equally effective 
metlioil of construction. In this he foresaw the opportunity 
of so cheapening it as to leave a large margin of profit at the 
price stipulated in the act. 

The first step taken by him in solving the financial problem 
was to execute a contract with the substantial contracting 
firm of James Andrews & Co., by which that company agreed 
t«> furnish, at their own cost, the nccessaiy i)hint, steamers, 
bar;;!-!?, boarding-housos, etc., and place in position fifty 
tLniLsiUil cubic vards of mattross work, and ton thousand cu- 
I'ic yards of stone, before demanding of Mr. Eads any pay- 
ment whatever. After this amount of work shoukl be oxe- 
meil, one-half the agreed price for it was to be paid in cash, 
and the remainder wlien certain payments shouM be received 
1»T Mr. Eads from the United States. Tlic prices agreed to 
W paid were so high that the contract was liniiti'd to thror 
hnnih'ed and fifty thousand cubic yards of mattress work and 
the attainment of twentv-six foot of water. AVo see thus far 
two distinct parties interested — 

Pint, — Mr. Eads and his associates, who controlled the 
concession, and 

S*.ii,htf. — The contractors who undertook to construct a cer- 
tain iHjrtion of the jetties. 
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It was necessary to provide for such additional funds 
should be required beyond the personal abilities of the* 
two parties. Hence a third company was formed, called Q 
South Pass Jetty Company, which was in reality a liinite 
partner with Mr. Eads and his associates, from whom it wj 
to receive one hundred per centum profit on such sums as 
should be required from time to time to advance to Mr. Ead 
and ten per cent interest on the sums so advanced until the 
were repaid. The payment of interest, principal, and prof 
were solely dependent on the success of the enterprise, aa 
were secured to the company by assignments from Mr. Ead 
of certain parts of the different payments set fortli in the ac 
of concession. This company was strictly a financial one, ant 
had no control or voice in the direction of the worL 

By the contract between Mr. Eads and, the South Pa8 
Jetty Company, the amount of its advances was limited ^ 
8200,000. This amount was subsequently increased to abo 
§500,000, owing mainly to the difficulties thrown in the v«" 
of the enterprise by official hostility. The continued doi^ 
of success, which was sustained in the public mind throi^ 
the unreasonable hostility which during the first two or thrJ 
years continued to liampor the work, comi>elled Mr. Eads 
raise such additional amounts of money as were required, 
most exorbitant rates of interest. 



CHAPTEE Vn. 

SOUTH PASS — LOCATION OP JETTIE&— CONSTRUCTION. 

He who lives among the highlands will find it difficult, 
from anj verbal description, to form in his mind a true pic- 
ture of the lowlands of the Mississippi delta. But to him 
vho dwells among these marshes, descriptions of an upland 
country come like restored pictures, bringing again the scenes 
of the past. In imagination he stands on some lofty summit, 
tod beholcLs the range of mountains losing itself in the blue 
lazy distance ; the shaded river meandering down the val- 
ley; the fields of wheat and corn, that climb yon slopes to 
tte Tery summit ; the pine-covered hills, clad in perennial 
p^en; the everlasting rocks, throwing out tlieir juttin*:; crags 
against the sky, and the villages dotting the landscape here 
find there, diversifying it with their picturesque beauty. 
Irom this imaginative picture he turns with reluctance to 
look upon his present suiToundings. With the exception of 
the hghthouse, there was, in June, 1875, no elevation within 
one hundred miles, nor any building, except a few fisher- 
men s huts, within ten miles of the mouth of South Pass. A 
^ew from tlie top of the South Pass Liglithouse takes in the 
^We country ; a low, flat marsh of mud, reeds, and gi*assos, 
^hich, in long narrow strips, is thrust out into the gulf. 
Except a solitary mud-lump, about two miles away, near an 
outlying reef, there is not a spot as far as the eye can reach 

M is not overflowed by the river or the tides. There is 

Gl) 
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not even a background of high land to relieve the monotony 
of the scene ; but away to the eastward, just distinguished, 
are the low, willow-fringed banks of Pass Ji Loutre, like a 
dim pencil line drawn between the blue waters of Garden 
Island Bay and the azure sky above. To the westward is 
another dim horizon line, marking the course of Southwest 
Pass. Around the whole half of the circle, from the north- 
east to the southwest, there is nothing to bo seen but the 
broad expanse of the Gulf of Mexico. 

From the lighthouse, extending ten miles to the north- 
west, in easy, graceful curves, we can follow South Pass 
through the yellow marsh, "a silver thread in a cloth of 
gold;" and with a glass we can distinguish, nearly hid among 
the willows, the lighthouse at the Head of the Passes. Half- 
way up on the west side of the pass, detected by the scat- 
tered clumps of trees along its banks, is Grand Bayou. 

The South Pass is a beautiful, natural ship canal. There 
is not a shoal, nor a sharp turn, nor a dangerous bank, nor a 
siiag even, in its wliola length. In the presence of the great 
river, or of oven the two larger passes, it is only a bayou; 
Init in Europe or on the continent, it would bo classed as a 
river of considerable inaL^^nitude. The pass flows over a bed 
and between banks foriuod of its own deposits. In cutting 
its way tliroui:;h tlieni it has shaj^od its channel to the exact 
re«iuiromonts of the volume and volo(;ity of its waters. The 
annual <nx>rflows deposit llioir co.irscr matters on the im- 
mediate banks, and the finer sediment farther awav ; for this 
reason the ground next the pass is about one foot higher 
than that some distanr-e from it. On the higher banks is a 
di'nso growth of roods, t;Mi or twelve fe^t high, forming a 
strip next the pass, alH)ut onc^ hundred foet wide. A coarse 
marsh grass grows in the lower ground. Tlie width of the 
land lying between the puss and the bays, in some places, is 
not over one hundred vards, in others fuUv half a mile. With 
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tceptioQ of the Ligber grouud nest the pass, the whol^ 
b is compoHeil of a material so soft that it is iliiEcult to 
ajion it, and a pole can be forced down into it with tlie 
, to a depth of five or ten feet. A few willow trees on 
ight bank below Grand Bayou, and a few near the head 
le pass, constitnte the only growth larger than the reeds 
aghoat itA lengtK 

Jane, 1875, the only marks of civilization beyond the 
'b end at the month of the pass were a small white Qag 
,a tx»mporary platform there, a stake driven into a drift- 
iuibedded in the mud, a tall tripod erected on a mud- 
instnimflut-stand on a roof? these told us that 
TJ. S. Coast Survey had jnst preceded us, and that each 
■nd bar, each reof and contour line, each elevation and 
iMioa in the pass, or in tlie gulf beyond it, had been 
;ly smrvdved and mapped ont by those who for skill 
accuracy have a wide reputation. By a pmvision of the 
act, the Superintendent of the U. S, Coast Survey was 
acted to make " as soon as practicable, a careful topo- 
sio and lijdrographic survey of the pass and bar." The 
(jTug i>arty, ^Vsaietant H. L, Marindiu in charge, arrived 
•a month of South Pass with the survey schooner 2le- 
l, in April, 1875, Although delayed by fogs and rough 
ber, he accomplished his work in the ellottod time, 
presented Mr. Eads, ou his arrival in May, with not 
a complete map of the mouth of the South Pass, but 
le pass itself, Grand Bayou and the Head of the Passes. 
resoltfl of his saneys at the mouth of the pass are 
n on Plate A. The plane of reference was mean low 
r, ns aficertabed from daily readings, on a staff gauge at 
tghthouso, takon during the period covered by the sur- 
Thii* plane was 1.8 feet below that of average flood tide 
datuna plane — Bnbsequently established by the -U. S. 
loers. The Bottndiugs have been changed ou the chart to 
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agree with the latter plane of reference. The charac 
soundings only are given, with the most important cc 
The shore lines, and all elevations above average flo 
are bounded by full lines. The chart shows that the { 
depth along the whole length of the bar was 9.2 fee 
mean low water 7.5 feet. At flood river the navigabl 
was about eight feet at average flood tide. It also she 
a plateau, nearly level and about three thousand feet ii 
extended from the outer crest pf the bar, back towa 
land's end. On the very crest or shoalest part, neai 
deep water of the gulf, the material was a fine sand 
which the waves and currents had washed all the clay 
ter, and disposed it in a narrow ridge, about a foot 
than the remainder of the plateau. Immediately sea 
the bar-crest was a softer material. This outlying sl( 
very uneven, composed of hills and hollows arrangoc 
what uniformly in lines parallel with the outer face of 

These features, and other interesting facts connect 
the geology of the bar, will be discussed in a siil> 
chapter. 

Mr. Eads studied this chart, and laid out the lino$ 
jstties upon it. Ho was accompanied at the time of '. 
to South Pass by Mr. James Andrews, who, with liis 
ates, had contracted to construct the works, and wIk 
diately commenced the execution of his contract, foi 
he was eminently fitted, bj' a long and successful o\\ 
on public works — railroads, tunnels, brid^^os, especif 
foundations of the St. Louis Bridge and the largo tun: 
nected with it, extending under the city. 

Mr. Andrews possessed those peculiar qualities do 
of the contractor by a hfizardous and diffi(!nlt ontorpr 
by a work requiring great rapidity in coiLstruction, re« 
of financial hindrances and of losses and dolavs eai 
the destructive forces of the gulf waves and river c 
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Bf broQ^lit to the work the qunlitiee that hail made him so 
asful elsewhere, tinA had won for him the reepect anil 
luntioit of all who knew him — great energ}' and persiet- 
^ an invincible will, a quiet determination, and an nu- 
T»iiij5 confidence in the success of the enterprise, 
u coDHiderations which determined the location of the 
wwere, 

f>r*l.—T!o place them at such a distance apnrt aa would 
soke tliem secure agaiui^t any Huhsideuce of the ground on 
web they were lo rest, that might be induced by the exco- 
n of a deep channel near them. 

—To direct tlio discharge into the sea across the 
■oral current, and not against it. 

f^Vrf. — To inclose the natural channel within the jetties, 
Bthm loave the shoKlest water on each side of it, in which 
ns^ct tlio jetties, and thus lessen their cost. In deter- 
; the widtli of the jetty channel, Mr. Eads intended 
n the first to close Crrand Bayou, and, consequently, he 
pnU hnru to control as much water as there was iu the 
( above Grand Bayou. The average width of this part 
KUio paaa is seven huudi-ed feet, with an average depth of 
f thirty feet. Mr. Eads believed that a greater area of 
B-8«>ction would ultimately be attained Iietween the jet- 
lit Mp«cially near the sea end, than that which the cnr- 
of the river alone could maintain in the pass, owing to 
■ erosive action of the tides, and that it would not I)e safe, 
Pthia reason, to place the jetties nearer than one thousand 
pbotn each other. 

Vtth rR8[)eot to the second consideration, it is an observed 
it. Uiat delta-forming rivers, when they enter the sea, have 
'' li^aiieacj- to direct their currents against the Uttoral cur- 
f^iis of the sea, for the reason, that the suspended sediment 
''''idi Uicy discharge is carried by the sea to the leeward 
'uskoi thfi river, ftud the accretions, whidi are made upon 
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this bank from tlie river discharge^ cause it to grow mor& 
rapidly than the other, and finally to curve the fluvial 
current around against the littoral current. For this rea- 
son the direction of the discharge from the South Pass, 
and the direction of the pass itself, is from northwest to 
southeast, while the prevailing littoral current is from the 
east. 

No doubt the direction of the main river, from northwest 
to southeast for the lowest one hundred miles of its course, 
has been determined by the tendency of the prevailing winds 
and the littoral current of the gulf to increase the sediment 
embankment upon its western shore, and thus give the cur- 
rent of the river a tendency to oppose the littoral current of 
the gulf. To direct the current from the pass completely 
at right angles with the littoral current, would have been 
very desiral)le, but it would have involved too great a curva- 
ture in the alignment of the jetties, and the curve which is 
thn)wii into this alignment may be said to be a compromise 
between the desire to make the current of the river cross the 
littoral current at right angles, and the fear of causing the 
deepest part of the channel between the jetties to follow the 
concave side of the jetty channel too closely, and thus en- 
danger the stability of the east jetty, in the part where the 
curve exists. 

The following from the daily journal of Mr. Bayley, the 
Residimt Engineer, will serve to introduce the narrative of 
the construction work. 

" June 12th, — James Andrews started from New Orleans 
about one oV-lock a.m., with a steam tug, towing a floating 
steam pile-driver and throe flat-boats, one of which was fitted 
up as a boarding boat, and the other two were loaded with 
materials for throe framed houses, to bo erected at Port Eads, 
for (quarters, warehouse, and offices, and with other materials 
for the works. On the same day, the stern-wheel steamboat 
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Orr^m arrived at New Orleans from St. Lonis, with a barge 
loidwi with coal ami luarhinery. 

"J<tiie\dth. — Three mooring piles were driyen in the edge 
of the p;iA«, Aud Bereral for the fonndatiou of the liouses. 
.6 steamboat Grafton, with coal barge aud machiiierj', ar- 
iiwi at Port Ea.lB to-day. 
'■/iifK Wh to I6//1. — Piles were driven for a wharf at 
<t Point,' at the land's end, on the east side. 
w 17'^. — Work on the east jetty was commenced, by 
; piles from the laud's end in the direction of the 
Mk' (Mhown on the chart)." 

* east jetty extended twelve handred feet from the land's 
Mn tlie direction of the "wreck." It then deflected to 
e right or westwanl one foot in twenty-three feet, in a 
li^lit line, for a lUstaiice of two thousand eiglit hundred 
j; tiiea one foot in sixteen feet, for four thousand one 
red feet, ki this point (eight thousand one handred 
" East Point "I, a curve commenced, still deflecting 
le westward, with a radius of eleven thousand seven hun- 
i and twenty feet, in chords of six hundred feet. This 
B,with the six hundred feet chords, was extended to a 
it elfiren tlioasand seven himdred feet from th« land's 
It wftg thou coulinued with the same radius a distance 
r hundred feet, making the total length of the east 
T twelve thousand cme hundred feet, or nearly two and 
*-thipd milea. This alignment wa.s established by a line 
, the first mile of which consisted of two rows, 
) het apart, the piles in each row being eight feet 
(h-er the remainder of the jetty line only one row 
• driven, aud the distances between the piles varied from 
tt twenty feet. "With the exception of those in the first 
!, vliere it was intended to use sheet piling, the pilee 
Kaiiaply guides for sinking the willow mattresses, which 
■titoted by far the lorgest and most important port of the 
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jetties. As tlie " mattress '* was a novel and peculiar plan, 
for using willows in sea-walls and dykes, a description and 
sketch of it is given. 

About forty-five years ago the river broke through its west 
bank, twelve miles above the head of the passes, at a narrow 
fisherman's canal that led up to it from the gull In a short 
time a torrent eighteen hundred feet wide and sixty feet deep 
swept through this crevasse. For a long time the river at 
flood poured through it with great velocity, and spread its 
muddy waters far and wide over the shallow bay. The same 
principles that produced a delta at the mouth of the river 
formed one here. After the lapse of years there appeared 
well-markod channels, three or four feet deeper than the ad- 
joininj;]; shoals, which gradually rose to the surface by he de- 
posits of successive overflows. These shoals confined the cur- 
rents still more to the channels, and increased their depth. 
The S(»oils of jj;rasses, fla<:js and reeds that came down with the 
rivor found a lodgment on the half-submerged banks, and soon 
covorod thiMii with a rank vegetation. This growth caught 
thti se<liinont carried into it by the overflowing waters and 
built uj) the banks still higher, on which sprang up a 
d».Miso )^ro\vtli of willows, crowding out the weaker vegetation 
and t.iking possession of tho whole district. A richer and 
more oonvtMiiently arranged harvest-field for the jetties than 
this ^roat tract of wilh^ws could not have been found. This 
cn.'vjiss » is ^oii«'nilly known as the "Jump." The passes of 
the Jiini]) wcro sailiciiMitly wide antl deep to admit a good- 
si/>id stoaniboat, and tlioy ramified this sub-delta in every 
diroetion. 

The Avillows grow six or eight feet in height every year, 
and the moro fr«Miuently tlioy arc out the denser is the 
f'rowth. The willows used in the mattrossos were from fif- 
teen to thirtv feet in lon«;th, and from one inch to two and 
one-half inches in diameter at tho butt The trees of two or 



LOCATION AND CONSTRUCTION. 77 

tbree years' growth are straight and free from branches, and 
mudi better adapted for the mattress work than the crooked 
limbs of the larger trees. The willows were cut and loaded 
on barges. The steamboat Orafton took the empty barges 
into the Jump, placed them where needed, and brought them 
ont when loaded. These barges were from one hundred and 
twenty-five feet to two hundred and twenty -five feet in 
length. 

The men who cut the willows, in order to be near their 
vork, lived in boarding-boats, that were moved from one 
phice to another. The task they had was not an enviable 
one, as the ground, or rather mud, was overflowed by high 
river and high tides, and it was necessary to carry the wil- 
lows in bundles sometimes four hundred or five hundred feet, 
the men sinking at everj' step into the soft mud. The wil- 
lows were piled up compactly ten or twelve feet high on 
the deck of the barges, the butts iu the middle and the tops 
overhanging the sides. "WTien properly loaded, the large 
'^es carried from four hundred to six hundred cords. They 
^ere towed to Poi-t Eads and placed alongside the mattress 
H^s on which the mattresses were built. The wavs are 
shown in plan and elevation on Plato G, the mattress on 
Plate 7. 

Piled up near the ways were strips or scantling, of yellow 
puie, six inches wide, two and one-half inclies thick, and from 
twenty feet to forty feet in length. They were ])lacod on 
small trucks, and run on the pLiifoi m to the place whore the 
^ttress was to be constructed ; tlioy were lifted upon the 
^^ys and placed side by side, as many as were ne(*essary for 
tte width of the mattress ; if forty feet wide, nine strips 
"^reused, spaced five feet apart from center to center. The 
niattresses were usually one hundred feet in length. To make 
that length, the strips were connected by a lap j<^int, the lap 
being the same size as the strij) — about six feet long — and fas- 
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tened to the main strip with five-inch spikes. Wh 
work was finished, one and one-eighth inch holes, fi 
apart, were bored through each strip. Bound hicko 
or stakes, about two feet long between shoulders, w 
ends turned to fit these holes tightly, were driven i 
the strips. The ends of the pins were cut oflf flush w 
bottom of the strip, and oak wedges about three 
long were driven into them, and twenty-penny nai 
toenailed through the strip. The strips were then 
do\vn the ways, the lowest one being placed near and 
with the water's edge. They were spaced with a 
four and one-half feet apart in the clear, and held i 
temporarily by an inch board tacked across them. 

The willows were then passed from the barge 
mattress gang, who placed them in the bay:i betwi 
rows of pins and at right angles to the strips, the 
tops overhanging the frame about three feet. Wl 
whole surface of the mattress was raised about twc 
of its height, another layer was laid at right angles 
first, and brought up two or three inches higher tl 
tops of the pins. Strips, tho same size as those in \ 
torn framo, wore placed across the mattress for bin 
which liolos wore bored to receive the tops of th 
aud the binders wore forced down on them bv 
mauls aud levers. Tho pins wore held in place by 
ami nails, as in tlie bottom strips. To strength 
mattress, longitudinal strips were fastened to the 
near tho edge of the mattress. "Wlion tho mattress 
bo exposed to heavy seas, iron screw-bolts were use( 
corners in place of hickory pins. 

Previous to filling the mattn^ss, a bridle line of re 
inches in diameter, with an oyo in the center, was a 
as follows: The running ends were drawn under tin 
to near tho upper corner, and fastened temporarily tc 
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ill* pbs with spnn-yam. The eye of tlie britlle was outside 
n[ tbe frame next to tlie Tfater, and that alao was lushed to 
u pin, Ko that it could be reached easily, when the mattress 
n\s reaily for launching. Two head lines, one and one-fjtiar- 
tfr inches in diameter, and about seventy -fire feet long, were 
[iriened in the end of the frame in tlje same manner, a trip 
liui! tliree-ijiiftrlers of an inch in diameter being spliced into 
t!ii> end of the head lines. 

^'hen tbe mattress was finished, the rnnning ends of the 
IriiUd were mode fast to a piece of mattress strip, about six 
Wt louK. placed across two bindets. Similar toggles were 
mn t!ir»t)f;h the eyes of the head lines, and their running 
fOiU coiled up on the mattress, which was then ready to be 
lannplied. The steam tog came alongside and made fast to 
1I16 evp of the bridle, and moving out into the pass launched 
I1P mattrc^Hs, which was towed, either alnngside or astern, to 
"I'V its intended position along the jetty piling. The posi- 
*i^in of the sea end of the mattress previously sunken had 
Ijwa carefully n^-ted, and the upper end of the new mattress 
^as brought to that point. The yawl crewrau out with long 
L'lea, tied to the head lines, and made them fast to the 
r"iila piles, some distance above the location of the mat- 
tKiss. Thu tug then " let go," and the mattress was swung 
V "la ciirrejit to its place along the guide piling. A stone- 
i then placed against the river edge of the floating 
I, and the rubble rook or riprap was carried out and 
evenly over it, until it was nearly sunken beneath the 
Tlie rock was then thrown upon the edge nest the 
\ wbioh was swang by the forCe of the current over the 
J mattrL>K6, the rock in the meantime being thrown 
a it rapidly. Wlien the mattress was sunken, the long 
« tlat hold it to the piles were let go, and underrun, to 
bia Qiey were made fast to the head lines ; the bow-line 
P untied, and the bead lines drawn up through the mat- 
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tress by the trip lines, wliicli had preyionslj been made fast 
to the piles above the surface of the water. 

With slight variation in manner of construction, handling, 
and sinking, this plan was followed throughout the whole 
work. 

Tlie plan of these mattresses was the joint invention of Mr. 
Eads and Col. Andrews, and was patented by them. With 
the strips, pins, and willows, ready at the ways, it was possi- 
ble to make and launch a mattress one hundred feet long, 
thirty-five feet wide, and two feet thick, in two hours. By 
the Dutch system the same size of mattress would probably 
require at least two days for its manufacture. 
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CHAPTER VnL 
coxsTTRrcrnoN — description and progress of works at the 

MOrrH OF SOUTH PASS, from JUNE, 1875, TO JUNE, 1876. 

The economy of the jetty system at tlie moutbs of sedi- 
ment-bearing rivers is largely dependent upon the rapidity 
with which the works are constructed^ The re-formation of 
the bar seaward of them is probably hastened, and in some 
instances produced by a dilatory construction, and these 
evils are prevented by their prompt' completion. 

This and other important reasons demanded rapid con- 
struction at the mouth of South Pass. By the provisions of 
the act the government made no returns to Mr. Eads for his 
large outlays until he had secured the prescribed channels. 
A^jain, as the payment for the first channel of twenty feet 
depth would cover only a small part of the expenses incurred 
m obtaining it, it was necessary that the greater channels, in 
fact the maximum channel, should be obtained as quickly 
^ possible. For these reasons strenuous exertions were 
niade to push the work forward, both in raising the necessary 
^pital and in supplying the materials and plant for the 
Y^rL The verbal and written instructions of Mr. Eads to 
"is assistants dwelt constantly on the necessity for rapid con- 
struction. 

Ashe and Mr. Andrews were both unavoidably absent during 
the summer and early fall, the general direction of aflairs was 

given to Mr. Bayley, who was stationed at New Orleans, that 
6 81 
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he might be able to attend promptly to the finances and sujy^^ 
plies. 

The details of the construction work were, nnder the super- 
vision of Mr. Bayley, intrusted to E. L. Corthell, the Chief 
Assistant Engineer, who was instructed to do all that in his 
judgment was considered necessary to hasten the work for 
securing the twenty-feet channel at the earliest possible mo- 
ment. As this result depended in a great measure upon the 
facilities for building mattresses, the construction of mattress 
ways was hurried forward, and in one month from the sink- 
ing of the first mattress, five hundred lineal feet of ways were 
completed, and on the 15th of September, eight hundred lin- 
eal feet were ready — three liundred and fifty feet on the east 
side of the pass and four hundred and fifty feet on the west 
side. ^ 

The roods were cut down on each side of the pass for a 
width of SGventy-fivG feet from tlio banks, for store-room for 
piles, mattress strips, lumber of various kinds, stone, coal, 
etc., and tho necessary shops, houses, wharves, and walks 
were built. The banks, which early in Juno were uninhab- 
ited and desolate, wore now alive with men engaged in their 
various vocations, and resounded to the sound of axe and an- 
vil, pile-driving, and the whistling and puffing of the tugs and 
steamboats. 

The experience of the engineer in charge, gathered from his 
letter-book and journal, will show with what urgency both the 
preparatory and construction work were pressed, and will ex- 
cuse the absence, in the record of that period, of any scien- 
tific observations wliicli may have been expected of him by 
his j)rofessional brothers. • 

Being unfortunately without assistants for some time, he 
was superintendent of the works, engineer in charge, transit- 
man, draughtsman, chainman, recorder, and calculator. His 
daily work consisted in measuring and checking, by instru- 
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il Ufiks {rotu two stations a mile or more apart, the lo- 

II ii tlto gnide piling of the oast jetty, which was being 

7 cxtenilei] out to sea by two pile-drivers ; calculating 

I ilistanoes for the back ranges by which each chord of sis 

inA ket waa driven; ostablisliing the right angle for 

b A pocket sextant ; making surveys to ascertain the 

)(th(v niattremes njion the cliannel, and taking sound- 

^ the line of the piles each da}', and over the whole 

li of the piling at least once a week. It often happened 

1 vtiilc superintending the surveys and at the same time 

iu^tliu aURles with a transit Bet np on "East Point" 

xrf, he was olflLged to read and answer important dis- 

fcliM relating to the prt^ens of the work, and reply to 

ketiuiis from New Orleans abont the character and quan- 

l luatcrial needed, and at the same time direct sev- 

that wore buihling matti'eases, ways, honses, 

J, flats, walks, etc., or, in other words, superintending 

I coastmctiona carried on by a force of three 

J meu. It waa a satisfaction to ascertain later, by the 

•ORBiouta of the United 8tates inspecting officer, that the 

. of the guide piling, established under such diffienl- 

u nod one-third miles from the land's end, was cor- 

J located within the jwssible error of one foot. 

roDghoat the summer the work was greatly delayed by 

f to procure good lalwrers, and by the failure of the 

Bctur to furnish M-illows in sufficient quantities for the 

Tlieso various difficulties were, however, more than 

Bterhalanced l>y having experienced and capable foremen ; 

P rigid (enforcement of total abstinence from intoxicating; 

inwu; by prompt payment of laborers and bills for sup- 

I'-a, and, by direct communication by telegraph with New 

"-T teMMi. These were the personal conditions that affected 

ress of the work. In the meantime tlie construction 

I forward ae rapidly as the circumstances would al- 
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low. A description of each work and results accomplisliel 
during the year will be given briefly. 

On September 9th the guide piling of the east jetty was 
finished, its terminus being twelve thousand one hundred 
feet from the land's end. For convenience the distances 
were noted like the stations of one hundred feet used in 
railroad construction. The initial point, or zero, for all dis- 
tances and measurements on both jetties was "East Point;" 
thus the end of the east jetty was at Station 121. Every 
fifth guide pile was numbered and marked, and its distance 
noted. The location of the mattresses was plotted on the 
profile by knowing their position in reference to those piles. 

The foundation mattresses were laid in advance of other 
work ; they were from thirty-five to fifty feet wide, two feet 
thick, and from seventy-five to one hundred feet long. This 
formed a continuous carpeting, which prevented any deepen- 
ing of the bottom in advance of the work as it progressed 
seaward. 

In order to hasten forward the construction of the east 
jetty, near the sea end, the first mile was constructed of 
sheet piliug, after the base had been protected by a mattress 
carpeting. The sheet piles were driven by two traveling 
drivers, moving forward on the two rows of piles previously 
spoken of, which wore cut oflf to an uniform height about 
tw(.) and one-half feet al)ove average flood tide. One of these 
drivers was arranged like an ordinary pile-driver, the Iiam- 
iiior weighing about twelve hundred pounds, and running 
between guides or leaders. It was raised by a line running 
through a sheave in the head block of the leaders, and thence 
to the drum of the engine. In the second driver the ham- 
mer was raised by friction gearing. It was composed of an 
iron head weighing three hundr(^d and fifty pounds, with a 
wooden stem about twenty-four feet long attached to it, and 
made of three pieces of oak, the whole weighing about 
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I imln ImdiIyocI pannds. Id order to riuso tho hammer, two 

[ iraa frictian rollent were forced ogamst the stem by a lever 

"orteJ lijr a Bteam cylinder ; the rollers were then revolved 

In" t palli'j' from the ongino. "When the hammer was raised 

' to llie reiiuii'ed height, the pressure ou the lever was re- 

ttumi hj exhaosting the steam iu the cylinder ; the rollers 

W'pawteil about oue-nuarter of an inch, and the hammer 

iLaa tteJ dropped apon the pile. The machinery was 

fitted to give a ciuick motion to the rollers, and the blows 

' WrfljjlTea iu rapid snuceasion. The details of tlie oonstruc- 

I ^oa of the driver, with a section of the sheet piling, are shown 

The sheet piles were of yellow pine, from twelve to fonr- 
■KmigciiQ^ wide, five inches thick at th« npperend and three 
iwles at tlio lower end. They were from fifteen to twenty- 
""oieot in length. A waling tiinber {6" by 12 ') was fastened 
^'oh sciew-bolta to the aea side of the river row of large 
P'l'^so that its n}>per surface was two inches above the tla- 
'"Un plane. The sheet piles were driven close together, edge 
P <Hi^ and as near as possible to the top of the waling tim- 
}*, tad were then fastened to it with eleven-iuch drift bolts. 
ft average depth driven was twelve feet ; depth of water 
I Ie«t; fall of hammer fourteen feet; number of blows 
; number of piles driven per day by the ordinary 
Rtdt, 8istj--eigbt ; by the friction driver, seventy-seven. Ou 
< <Uj, in aeren and a half hours' work, one Iniudred and 
^-«ii piles were driven by the friction driver. The 
t piling was commenced the last of August, and com- 
i in October, extending to Station 52 + 80. 
I the river rose in tha winter, it Immght a hend of 
*ater against the piling on the river side, which at ebb tide 
_^'t*n amonnted to four inches. As the foundation was sand, 
» very soon affected by the current, which forced its way 
li the small openings between the piles, and made deep 
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holes under them, in several places washing out the s 
piles, and in two places both rows of guide piles. 

In order to stop this undermining of the work, mattre: 
eight feet wide and three and one-half feet thick were b 
on skids hung from the tops of the two rows of piles, 
lowered to the bottom between them. Fourteen hundred 
eal feet were protected in this maimer. The mattresses 
Tond the sheet piling in the line of the jetty were laid o 
on the river side of the guide piling. As each course w 
narrower than the one immediately underneath — the con 
at tUe surface of the water being twenty or twenty-five fe 
wide — a slope was formed on the river side. This plan w 
adopted for the sake of economy, expecting that the depositi- 
on the sea side of the jetties would protect them from wav 
action. 

On the 30th of November two courses of mattresses Wi 
laid to Station 115 ; in February, 1876, to Station 119, and in 
March the whole jetty, with the exception of the first mile, 
where sheet piling had been driven, was raised to the surface 
of the water. Reference is made to cross-sections of the east 
jetty, shown on Plate 9, for widths and thickness of the vari- 
ous courses. Previous to construction the least depth of 
water on the line of the cast jetty was six feet, the greatest 
depth thirty feet, and the mean depth eight feet. 

The guide piling of the west jetty was commenced Sep- 
tember 21st, at Station 40 + 58, six hundred and fifty-one feet 
from " Kipp " Signal Station, and one thousand feet from the 
eafet jetty guide piling, and was extended seaward parallel 
with it. Foundation mattresses, thirty-five feet wide and two 
feet thick, were laid on both sides of the piles to Station 83. 
At this point the work was suspended to await the decision 
of the Advisory Board of Engineers, which had assembled by 
request of Mr. Eads, and to whom he submitted his plans for 
the location and construction of the works, with the view of 



^ PLATE 


^^^M 


^^_ 1 ' ' 




H 




* 








s 2 




i n 




f > 




0) 












[ 1 


i 

1 


1^ 
i 


fC 




W 




Fr 


^^ 


3 S ^ 


I 


1 1 


^ 

fl 




i 


3 o '- 

3 O n 




™>( 




l^"' f" 


3 K H 


J 




fr>! 


[■Mr:m 








W 


P7^ 




3 CD ^ 


9 


i 


i 


1 


>M 


? 8 " 




IJil 


Piaf 




■^ 






m 


3 






i ? 


^^^^^^m M^lr ^ 


f J 


^^^^B Ifi ir 


□ 


^^^^ft ]W^ IS 


3 




w -m 






'if 


: 




w 


3 




w 


Tl 




1 


> 




s ^^^ 








.^^^^^1 


^^^^^^^^^K 






^^^^^1 




^^H 




^^^^1 




^^^^^1 




^^H 




^^1 




^^H 




■^ 



, paaiding nKaitutt llio posaibility of error. They advised a 
nditu of fifteen thoasaud feet for the west jetty curve, ita 
tcrmuml point at the sea oiid to be one thousand feet from 
the east jettr, and the begiuiiiiig of the curve to be at 8ta- 
tioo 69 T 13. (See Appendix 4 ftir full proceedings of the 
Boud.) 

The piles driven Iwyond this point were cut off eren with 
t)i£ iiiTfiH.-B of the mattresses; the new line was commenced at 
the point named, and carried, "with its designated radius, over 
tlietrest of the bar to its tt'rminal point at Stution 117 + 60, 
th« dUlaiices between the piles varj-ing from sixteen to 
twentr-nino fi?et. Messrs. Kads and Andrews returned to 
Port EaJs about the last of October. The force was largely 
UtcreaHod, and the work was pushed forward through the fall 
«id vinier with still greater energy. 
"Kii>ii Puni," or tlie work connecting the west jetty with 
^^sbore lino at "Kipp" Signal Station, was finished first, 
igth of this dam is five hundred and fifty feet. 
^dcpth of water increased gradually from the shore line 
pilcen feet at the west jetty. A row of piles eight feet 
SwtwnR driven, and a waling-strake of 6' x 12 timber was 
i_Wted to them. Foundation mattresses sixty feet wide and 
iot thick were sunk alxive them. On the first course 
B aprons sixty feet in length were placed in a rei'tical 
rising two feet above the datum plane. These 
I were neetions of wooden dams conatrucied and sunk 
ITS : The ways, on which they were constructed, were 
ike mattress ways, but of ligliter material, the timbers 
' X i" scantling, placed five feet apart, and extending 
Tom the Twer about twenty-five feet. Two battens were 
fetlaid down on the ways at right angles to them, the dis- 
'■Me lietwcen these battens corresponding to the width of the 
ffcoa, Three-inch jdank laid close together were then spiked 
■SroBs Ihcso battens, the tops being even and the lower ends 
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uneven^ to conform to the irregular shape of the mattresses 
on which they were to rest Two battens were then spiked 
to the upper surface of the planks, immediately oyer and 
lengthwise with those placed underneath. The apron was 
then launched from the ways by the tug, and towed to its 
place along the dam. The pile-driver then raised it into a 
vertical position, the force of the current pressing it closely 
against the guide piling. It was then forced down to the 
mattresses by means of levers* and the pile-driver hammer. 
Piles were then driven on the upstream side of the apron and 
bolted to the guide piles, thus pinning the apron in its place* 
A timber was then bolted across above the apron to prevent 
its rising at flood tide by its buoyancy or by the lifting power 
of the waves. A second course of mattresses, thirtv-two feet 
wide and two feet thick, was then laid horizontally on the up- 
stream side of the aprons and against them. The aprons 
along the whole length of the dam were put in place in one 
dav — Xoveml>er 28th, 1875. 

Although the river was very low, yet this sudden obstruction 
to the current produced a head of water above the dam which 
at ebb tido was l>etween seven and eight inches. This forced 
a strong curront through the oi>ening between the lower edge 
oi the aprons and the mattresses, which excavated deep holes 
Wlow the dam, where no protecting mattresses had been 
laid — at one ]>laoo increasing the depth from ten feet to thirty 
foot, and produoiuij: an average deei'^ening along the whole 
lino of tho dam of from oiiicht to ten feet Although this 
dooiHMiiui: did not o\:oiul luoro than sixtv feet bevond the 
dam, yot it was MitVu ion: tv^ niulorniine the lower edge of the 
inattivssos, and at o:\o ]\*iv.: t^^ wash out the piles for a space 
v^f tittv foot --v\:vry.:.:: il.o :>.; vvni thivudi the Oldening. The 
p'los aU^v.^ t!;o Nxholo Iv'..:^.'.. vt tho d:uu were undermined, 
and tho wv^rk >\as \:i o,\v.i:v'v vt Iv'v.i: swov: awav. 

A sovvud !vw of i> !v s w/.s dr.xcu oi^L: feet apart and ten 
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iKtabore tbo oM row. An attempt to liuiUl anntLer tempo- 
otT Blracitiire agninsi this row of piling was jiiade, bnt soon 
aUniloaetl, as the force of the carrent broke it dowii, Th6 
dim wiw then bnilt to the surface as quicklj as possiViIe, 
vilh mattrcsAes la:(l horizontally, after which the deep holes 
tiial luul been escavated behind the dam slowly filled up 

ik deposits of sediment. 
ftIintD>-ili«tr1y nfter placing the nprona along Kipp dam, the 
a kind of work waa placed along the west jetty, connect- 
Ig with the aprons of the dam, and extending seiiwurd three 
iDORatid and forty feet Tlie aprons varied in height from 
k to fourteen feet, according to the depth of the water, and 
id na the second course of mattresses. 
■It vna fortunate for the stability of the jetty that mat- 
1 had been laid previouBly along the whole length of 
1 wxirk, on the eea side of the giiidn piles ; but even 
I Ihia ample protection, the head of water forced the 
at under the apron with such a velocity as to produce 
> overfall at the western edge of the mattresses, and a 
il nndurmiuing of them. Had these mattresses not been 
1, there is no doubt all this work would have been under- 

d and destroyed. 
I strere storm, which occurred on December 22d, broke 
fttnvrel of the aprons, after which a third course of mat- 
fl was laid as soon as possible along the whole length 
fJ lliis work, effei'tnally securing it. The uniform width of 
9 fuundatiou mattresses of the west jetty was thirty-five 
il extended to the eea end of the guide piling. 
8 Burceedtng conrses were narrower, being reduced to 
liof twenty-five feet at the surface. Before construc- 
e greatest depth of water on the line of the jetty was 
Ben feet ; the least depth seven and a half feet ; and the 
I tw(r]v6 feet. The whole jetty was raised to the 
e of low water about April 1st, 1876. 
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From April to July 1st, the time was occupied in building 
up the low places on the jetties ; in reinforcing the river side 
of the sheet piling with a course of mattresses ; in placing 
stone on the exposed portions of the works, and especiallj 
in constructing wing-dams or spurs at right angles to the 
jetties. The immediate object of this latter work was to 
hasten the development of the channel, by contracting the 
water-way from about nine hundred and fifty feet to seven 
hundred feet. There were several localities in the channel 
where the material was a tough clay, holding out obstinately 
against the eroding force of the curreni 

A contraction near the sea ends of the jetties was espe- 
cially needed, for there the volume of water was much less 
than in the channel above, on account of the cumulative 
amount of leakage through and over the jetties, as the sea 
end was approached. From this cause thirty-five or forty 
per cent, of the volume of water passing "East Point "es- 
caped before reaching the gulf. 

Between the first of May and the last of June, eight wing- 
dams were built, or in all about twelve hundred lineal feet. 
They wore located in pairs from Station 90 to Station 118; 
those on the west jetty being opposite to the corresponding 
dams on the east jetty. 

The method of construction was as follows : A line of 
guide piles was driven out from the jetty about one hundred 
and fifty feet towards the channel. Foundation mattresses 
were sunk above these piles, connecting yyiih the jetty mat- 
tresses, and extending fifty feet beyond the end of the pro- 
I^osod dam ; a second row of piles was driven through them, 
twelve feet from the lower edge and eight feet apaii;, and a 
waling-strake was bolted to the lower side of the piles two 
feet above the datum plane. The mattresses for the dams 
were seventy-five feet long and from one to two feet thick, 
one edge being straight and the other irregular or sloping, to 
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eonform to the depth of water on the foundation mattress. 
Hie mattresses haying been towed to near their places above 
the dam, were lifted up by a steam pile-driver, which raised 
the lower edge sufficiently to allow the current to strike 
igaiuBt the side of the mattresses, forcing them to their 
plaoM in a vertical position against the piles, where they 
were held in a manner similar to the wooden aprons pre- 
nouriv described. 

These dams did not stop the current completely, but 
checked it only. They were intended to be temporary 
structures, and to meet an immediate want They accom- 
plislied their object effectually, and proved to be important 
iids in the final development of the channel 

The concurrent results of the works constructed during 
the first year, at the mouth of the pass, will be given in the 
following chapter; the estimate of the cost of construction 
of the mattress work is given in Appendix 5. 



CHAPTEB IX. 

ADYISOBY BOABD — BESULT8 OF WORKS— FINANCIAL EMBABBAflS- 

MENT8 — GOVERNMENT ENGINEEBS. 

The location and plans for the construction of the jetties 
and other works, determined npon by Mr. Eads, were ap- 
proved by the Advisory Board of Engineers, which met first 
at New York, September 2d, and at Port Eads November 
18th, 1875. This board was composed of experienced and 
distinguished engineers — Gen. J. G. Barnard, U. S. A. ; Gea 
B. S. Alexander, U. S. A. ; Sir Charles A. Hartley ; W. Mibior 
Eoberts, C. E. ; T. E. Sickles, C. E. ; Prof. Henry Mitchell, 
United States Coast Survey, and H. D. Whitcomb, C. E. On 
the motion of Sir Charles Hartley, Gen. Barnard was chosen 
President They decided upon the alignment of the jetties, 
and approved of the mattress construction, which, they say, 
" is essentially the same as that applied to the jetties at the 
mouth of the Oder, and also to the jetties at the mouth of the 
Maas, so successfully as • to draw from the lower legislative 
body of Holland the announcement that * their complete suc- 
cess has removed all doubts as to the possibility of making 
piers at sea on our coast' " 

The Board made a careful examination of the works begun, 
and of the location of other works, and, after advising in refer- 
ence to them, gave its general opinion in regard to the pros- 
pects of their ultimate success. In reference to South Pass 

92 
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iteeHihey beHeTed that it voxHi fumisli an open inoutli of 
iiiipir depth for the largest clasB of Bea-goii^ vessels. 

Tlii-i lift..! previously satisfied themselves that the opiniona 
fsj.f.v~.i by many, that the local iwcuUarities of the South 
Pssa bar — its extreme softness, eruptive mud-lamps, etc. — 
wculil thwart efforts to lay upon it anbatantial and perraa- 
Qviit eogioeeruig conetructious, were aufonnded, and they say : 
"It is aatia&ietory to be able to state positivoly, after four 
months of actual operations, that the work of pile-ilriviug, ex- 
ipudinijf from the east land's end to twenty-six feet depth be- 
■ nil the bar crest, * * » and an examination of the 
^Jiltnte of the bar and of the shoals on which the works are 
^HSnat, funtish the most satisfactory evidence of a bottom 
Helena] not only adequate to bear all tho necessary works, 
lint even to suggest that but for motives of economy, the jet- 
■I'S iiH at thtf Snlina mouth of the Danube, might be mo^le 
irimlly of stone." They stated that the difficulties were much 
1 those attending the construction of several recent 
»fnl H-orks of the klud, on European shores, examined by 
|.litenibera of the Commission. They considered the delta 
eMissisBippi and the Danube similar in many impor- 
B respects, but the month of the South Pass of the Missis- 
ii owing to the greater sea depths beyond the crest of its 
I more susceptible of improvemBut than was the Sulina 
oSiith of the Danube. They entertained no doubt as to the 
'^ficiicy ajid permanency of the jetties when they should 
liar* bpen completed ujjon the location and plans heretofore 
1 by them. (See Appendix 4 tor full report of the 

e end of the first year's work the jetties were simply 

if uncompressed willows, but even in this unfinished and 

aoUdatod condition they effected very important results. 

I prmriple was from the beginning forcibly illustrated, 

ttvith a bed composed of a material that will yield readily 
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to the abrading power of the current, any obstruction, how- 
ever small, will cause a corresponding deepening somewhere 
in its vicinity. 

The first intimation that such a result had occurred here, 
was the deepening noticed in the channel near the foundation 
mattresses very soon after they were sunken. 

After the construction of Kipp dam and the aprons of the 
west jetty, a deepening of two or three feet took place in the 
channel near these works, although the river was at that time 
at a very low stage, the result being due almost entirely to 
the outflow of the ebb tide. The river rose in January, 1876^ 
and the floods that had hitherto found a wide mouth through 
which to discharge their waters now struggled to reach the 
sea through a contracted outlei Finding the bar like a dam 
in the channel, they attacked it with great force, the first re- 
sult of which was that wherever there were deposits of 
sand a rapid and decided deepening occurred- Over the 
whole two and one-third miles from the land's end to the 
gulf, a most irregular channel appeared, full of ridges, 
mounds, deep excavations, and suddenly appearing and dis- 
appearing shoals and channels, but after a time compara- 
tive uniformity in section and regularity in the course of 
the channel took the place of these variable conditions. 

Cross sections of the channel at various points, shown on 
Plate 10, and the profile of the bar, on Plate 11, will more 
clearly illustrate the channel development For a more de- 
tailed study of the subject, tables in Appendices 6 and 7 are 
referred to, which show the progressive changes in the 
channel in the line of the greatest depth, and the gradual 
disappearance of the bar by the removal of interruptions to 
the contour lines of various depths. The improvement of 
the channel, for tlio benefit of navigation, can be clearly seen 
from the following table, which shows the draught of 'water 
which could be t.iken through each two thousand feet of the 
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lannel below East Point Station, in June, 1875, and in May, 
876: 



Draught, 1875. 
Draught, 1876. 



Di»tance» in feet. 



0-2,000 
fc«t 



22.5 
28.3 



9,00(M,000 
fc-et. 



18.7 

20.3 



4,000-6,000 
feet. 



16.7 
22.0 



6,000-8,000 '8.000-10,000 10,000-12,100 
feet. feet. feet. 



10.2 
22.1 



9.7 
24.1 



0.2 
10.9 



The total amount of material scoured out of the bar by the 
current and carried into the gulf in one year was 1,711,200 
cubic yards. Deducting from this quantity the amount of 
shoaling at various points near the jetties, we have 1,519,812 
cubic yards, which is the amount to be considered in the 
channel development 

The principle stated in a preceding chapter, that when jet- 
ties are commenced at the mouths of sediment-bearing rivers 
it is important to hasten them to completion, is forcibly illus- 
trated by the effect upon the bar of the partial contraction of 
the waterway during the summer and fall of 1875, especially 
^pon the crest of the bar ; for in October the depth over it 
liad diminished from 9.2 feet to 7.5 feet. 

During the development of the channel extensive deposits 
of sediment occurred on the sea side of both jetties. As 
early as August, 1875, examinations showed that deposits were 
l>€ing made both on and behind the mattresses of the east 
jetty, and the land was rapidly forming and extending some 
distance seaward of the jetty piling. Gen. C. B. Comstock, 
tnited States Engineers, who had been appointed by the 
Secretary of War, as inspecting officer for the government, 
ID his report of June 9th, 1876, stated that extensive shoaling 
had taken place on the outside of the west jetty, and from a 
tabla of depths given we find that over the first 2,000 feet the 
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depth of shoaling was 8.1 feet, over the second 2,000 feet, 11 
feet, over the third 2,000 feet, 8 feet» and oyer the fourth 
2,000 feet, 5.5 feet 

The channel had deepened so rapidly daring the months 
of January and February, 1876, that Mr. Eads was desirous 
of celebrating the 4th of March — ^the anniversary of the pas- 
sage of the jetty act — ^by sending the first sea-going vessel 
through the jetties. He arranged for the three-masted 
schooner Moitie Aticood, bound for Kevel, Bussia, to go to sea 
through South Pass, on that day. She was loaded with 
two thousand one hundred and fifty, bales of cotton, and her 
draught was thirteen feet six inches. On account of a delay at 
the head of the passes the tide had fallen several inches before 
she reached the jetties, and the channel at this time being veiy 
irregular and changeable, the pilot was unable to keep the 
vessel in the deepest water, and grounded her opposite Sta- 
tion 80. The tide falling, she remained on the bar during the 
night, but wont to sea at noon the following day. 

A little later in the work an incident occurred, appar- 
ently insignificant, but fraught with important results, which 
serit)usly embarrassed the whole enterprise. To appreciate 
it, one should have been connected with the jetties during 
those discouraging days, which, while they brought an im- 
proved channel, wore gloomy with forebodings of financial dis- 
aster ; to still better appreciate it, one should have been in the 
place of Mr. Eads, on whose shoulders rested the heavy bur- 
den and the responsibility of the success of the undertaking. 

Many of the friends of the enterprise in St. Louis, desirous 
of seeing the work and forming their opinions of its results 
from their own observations, arranged for an excursion to the 
jetties on the steamer Grand licpnUic, They were joined at 
New Orleans by many others also interested in the worL 
Among the excursionists were several representatives of the 
press both of New Orleans and St. Louis. 
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e Orand SepuUic left New Orleans for Port EjuTs oq the 

ing of April 26tli. Interested iu such a. diatiuguisbed 

I, we watfilted for the great Bteiuner with deep interest. 

t is that dark speck, moving so quickly toward ua 

n the head of the paases ; now passing Port Eads, msh- 

KMawftnl till almost lost to sight on the- bar near the ends 

<e jetties ; now galloi)iug across the channel like a race 

; now zigzagging here and there iu its desultory course 

a swallow Hkimming over the waters ; now coming np 

a throngh the jetties ; tying up at the lighthouse whai-f, 

Q honr lying motionless and quiet aa death ? It is 

i steam launch of Major Howell, United States Engineers, 

s little cabin his assistant, with nerrous haste, with 

B bonk and protractor, is plotting the soundings just taken, 

Km to have them ready for the arrival of the Grmid Jicpub- 

He hfW left his legitimate work at the mouth of South- 

9t Tmb, and Las hurried here, a distance of thirty miles, 

111 find facts (?) to controvert the statements made by Mr. 

Es<U and his engineei-s, that there is a channel of sixteen feet 

'jnmph the jettiea 

la Iho mean time the Grand HepuUir, with its liost of 
In-' nils arrived. After passing through the jetties and into 
'M Oolf of Mexico, she returned to the wliarf at Port Eads. 
''.<' thin time Major Howell's assistant had completed his 
'■'tk.; htu\ made a tracing ot hia chart ; had placed it in hia 
r*ket, and was ready to l>e interviewed. He took a conapic- 
fi'm" et&nci in the saloon of the Orand SepuUic, and very re- 
Insiutlr I?) from time to time drew oat the chart for inspec- 
lifln by n>portct« and others. 

Il wdH a gooil opportunity for this faithful henchman to 
'hi'w his fealty, and he used it to good purpose. Although 
'1* net porformetl hy the assistant of Major Howell was in- 
uiiificant and auimportant in itself, it was the cause of a 
njirited controversy, and resulted in a remonstrance to the 
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Secretary of War, and the issuance of orders by him whici 
carried with them a severe rebuke to Major Howell and hii 
superior, the Chief of Engineers, by completely interdictini 
them from any further official interference whatever with Mi 
Eads and his work. 

In order to refute anonymous statements circulated h 
New Orleans, and published in a number of journals througl 
the country, to the effect that a new shoal was forming in ad 
vance of the jetties, and that their failure was therefore cei 
tain, Mr. Eads had, on March 7th, some time previous to thi 
occurrence, addressed a letter to Hon. C. P. Patterson, Supei 
intendent United States Coast Survey, Washington, D. C, re 
questing that instructions be given Assistant Marindin, wh 
was then at the jetties, to survey the outer slope of the h&i 
The instructions were given on condition that Mr. Eads woul< 
furnish a steamboat for the survey. Marindin was engagec 
in this survey at the time the Grand RepuUic visited the jei 
ties. 

The apparently reliable and official statements of the assisi 
ant of Major Howell created gi-eat distrust in the ultimat 
success of the jetties in the minds of the friends of the entei 
prise, who were on the Grand RepxiUiCj and many of th 
jetty stockholders in the city of New Orleans, in consequenc 
of which a large amount of stock subscribed in aid of the ud 
dertaking was actually offered for sale soon after at half it 
face value. Kealizing the importance of promptly refuting 
by official testimony, the misrepresentations that had beei 
made, Mr. Eads addressed another letter to Mr. Pattersoi 
requesting that Marindin take soundings in the jetty channel 
which request was not complied with, on the ground that, a 
he said, " the law expressly provides that the inspecting offi 
cer of the Engineer Corps (Gen. Comstock) shall execute th 
class of surveys you wish within the jetties." 

The misstatements circulated in New Orleans and Si 
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Louis huriiif; Wen contradictetl by Mr. Eatlfl, iu a letter to the 

.Nun Orteaus Times and in a telegrftm to St. Louis, Major 

Hnwell. in a letter to the New Orleans Democrat, May 6th, 

^^ nude tlie fullowiug stulemeiits, in reference to the aurveya 

^■loiie recently l>y him iu Bouth Pass : 

^^^ "The aurreyB hare been made at goTemment expense, be- 
muse ueeded to aid in solving the great problem jiresented 
it tile moath of the Mississippi. If the results had been 
wnuUhle liefore the passage of the jetty contract, it is prob- 
le that the ooontry would not hare >)eeu saddled with the 
The fact is, that on the day of the 
iiil RifpnUic splurge there was at South Pass only a chan- 
nel nftwelTe feet entitled to be called navigable, while at 
Soatiiwest Pass there was a naWgablo 'channel of over eigh- 
leiuiteet 

" I know tliat on the day the Grand ItepufHic Tisited South 

Pis* till) unclenn of a new bar existed one thousand feet in 

^nt of the jetties, and that a shoal had made out from tlie 

J ro d uE the west jetty three hundred and eighty feet toward 

^^Bit and diagonally across the front of the jetties." Also, 

^^Biat since the commencement of the jetty work the low 

^^^te cros8 »ectiou of South Pass, one mile below its liead, 

W befln diminished one -sixth." 

hi a ktter to Mr. Eads, on May ^2A, E. L. Corthell, the 

* lilef Assistant Engineer, controverts the statemonts of Major 

'iii«ell, »ml states there lias been a very marked and geueral 

•iicn>as« in the depth immediately in advance of the jetties 

for nearly two thousand feet beyond them ; and that the " iiu- 

fli-Wi ijf a uew bar " one thoaaaud feet in front of the jetties, 

'ling of a nmd-lump existing before the jetties were 

. 1 >y their action diminished nearly one-half ; also that 

^. =.<,yi.iing3 made across South Pass one mile below the 

' iv-l of it, show LO decroose iu section when compared with 

'•^i Cout Surrey soundings of the previous year ; and he fur- 
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ther sxises tkas on the day of the Grand RepMic excorsioi] 
there was % naxigable depth of folly sixteen feet entirely 
thrc'xzgh the pities. These statements were concurred in bj 
Mr. Bajlej. Besident Engineer, and bj Max K Schmidt, As- 
sistant Engineer. 

Immediatelj after the Tisit of the steamer Grand BepiMic, 
Captain M. B. Brown, United States Engineers (assistant oi 
Gen. Comstock , oommencei a snrreT of the jettied channel 
Mr. Eads, believing that information in Captain Brown's pos- 
session wonld completely refute Major Howell's assertions, 
asked him for an official statement of the depths. This he 
declined to give, stating as a reason that he had not made hit 
report to Gren. Comstock. Learning that the latter office] 
had just gone to the jetties. Mr. Eads telegraphed the Secre- 
tary of War as follows : " Xew Orleans, La., May 9th, 1876. 
Hon. Alphonso Taft, Secretary of War, Washington, D. C 
Please instruct Gen. C. B. Comstock, now at Port Eads, tc 
sound channel between jetties with me ; likewise dredged 
channel through Southwest Pass bar, and furnish me witt 
the results promptly. Major Howell has published a mis- 
statement affecting public confidence in my work, and thi« 
information is required in justice to myself, and will benefii 
the public." Gen. Comstock remained at Port Eads one daj 
awaiting instructions, but as no answer to the message was 
received, he left for New Orleans, declining to give any infor 

m 

mation, for the reason that he had not made his report tc 
Gen. Humphreys, Chief of Engineers, U. S. A. A dispatel 
received from the Secretary of War, four days after, statec 
that Gon. Comstock had previously received authority anc 
instructions for a complete survey of the jetty channel, and s 
copy of the results of his soundings would be furnished a^ 
soon as received. 

On receiving this message, Mr. Eads, knowing that the re 
ccipt of the information would be delayed for sixty daji 
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ger, telegrftpiied to tbe Siiperint^adeDt of the Coast Sur- 
Jf, requesting that Mariutlin be permitted to give the re- 
ts of his soundiugs in a<lvaace o[ the liar, so aa to refute 
il portion of Major Howell's statements which referred to 
K r^formfttion of tlie bar, to which the following reply was 
eeivfld : " Kegret Marindiu cannot furnish results. Geu. 
Dstock will give all information required by law. Will 
Being determined to have the official disproof, if 
udble, Mr. Eads requested the Secretary of War to obtain 
n July i9th the Secretary requested the Superintend- 
t of the Coast Survey to furnish the War Department 
h a comparative chart of the soundings made May, 1875, 
i ^j, 1876, in front of the jetties. 

iuLing to avoid a conflict with the United States Engi- 
ff Dopartnieut, the Suporiutendent made a verbal declara- 
n that lie would not supply this information, even to the 
ir Department, as ho did not think they ha*l any right to 
D for it. Mr. Eads then appealed to the Secretary of the 
heuBiiry to instruct the Superintendent to furuish the chart 
a official statement of the results shown by it. This re- 
itwas refutted, on the ground that " provision is mode in 
fetudjotty act for the facts and information desired through 
r Department." Being thus foiled in getting official 
if of this misrepresentation of Major Howell, Mr. Eads 
laled to the House of Representatives, and a reso- 
ld unanimously passed by that body, directing the 
f of the Treasury to furnish the House the specific 
utioQ asked for. The following is from the records of 
: " South Pass, Mississippi Kiver. Mr. Conger, 
IOU3 consent, submitted the following resolution, 
1 was readf comtidered and adopted : Besolved, that 
y- of the Treasury be and he is hereby directed to 
I to the House the following information : First, a 
if soundings made by the Coast 8m-vey last May in 
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front of the jetties at the South Pass, in the Golf of Mexico. 
Second, a comparative chart showing the result of the survey 
of 1875, made by the Coast Survey, and the result of the last 
survey above named, so far as both surveys embrace the same 
area in advance of the jetties ; and. Third, a statement of the 
average increase of depth in front of the jetties, and within 
the area embraced by both surveys, as indicated by a com- 
parison of the soundings shown by the two surveys, July 
29th, 1876, page 4,963, Forty-fourth Congress." On August 
1st, nearly three months after the first attempt to obtain this 
information, it was furnished in a letter addressed to the Sec- 
retaiT of War by Superintendent Patterson. 

The results of Marindin's survey, given in this letter, com- 
pletely refuted the statements made by Major Howell, that a 
shoal was moving out diagonally in front of the jetties, and 
that the bar was advancing seaward. The following is an ab- 
stract of the letter, as far as it relates to these two subjects : 
" The survey of 1875, as well as that of 1876, shows a shoal 
about three hundred yards seaward of the bar. Comparing 
the two surveys, the river face of this shoal has receded 
thirtv yards : its seaward face and center have advanced but 
little. Its contents above eighteen feet was, in 1875, equal 
to eight thousand cubic yards, and in 1876, three thousand 
seven liundred cubic yards, a decrease of about one half. In 
a square of seven hundred yards (or four hundred and ninety 
thousand square yards), directly in front of the bar, two 
hundred and sixteen thousand five hundred square yards 
have decreased in depth, and two hundred and seventy-three 
thousand five hundred square yards have increased in depth. 
The deposits within the same boundaries amount approxi- 
matL^y to three hundred and eleven thousand three hundred 
cubic yards, and the scouring to three hundred and seventy- 
nine thousand seven hundred cubic yards, a difference in 
favor of scouring, of sixty-eight thousand four hundred cubic 
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jiriit, r>T an incroflse of ileptli over the whole area of 0.42 

\ Tbk xqiuTO begau abont one hundred jrards beyond the 

tit ol tlie jetties. If the sunodings of 187G had boeu taken 

n tliat portion of the bar immediately at the end of the 

fltties, Rud the sriuare had been located accordingly, a still 

iter iocreose in depth woidd have ap^ieared ; for nu June 

tu ]klr. Schmidt made a snrvey and calculation to ascertain 

iut cLoogos Imd taken [)lace since May, 1S75, on uq area of 

*T-oiio au<i B«ven-tenths acres, beginning at the crest of 

e har and extending seaward two thousand st-vcn hnndred 

' ■mi tliirty feet, in the direct line of the river discharge. The 

investigation showed tliat the scour exceeded the deposit by 

t«o buudrMl Mod six thousand four hundred and twenty-five 

c y&rds, equivalent to an average increase in depth of 

.TfMt. 

r. Esds being (oiled in his efforts to have an official state- 
tet of the deptli of the channel furnished to him by the 
J. Inspector, General Comstock, and being refused the 
inltH of Mr, Marindiii's survey of the outer slope of the 
t, determined to udilress an o]>en letter to tha Secretiiry of 
r, through which thiit high officer, and the public as well, 
old be made to see the excessive injustice with which 
8 treated, in having all official disproof withheld from 
y which alone he would be able to expose the mis- 
lumle OTor the official signature of an officer of 
I no way authorized to interfere with or report 
n bis works. 

Accordingly, on the 23d of May, 187G, he addressed a letter 
eHon. Alphonzo Taft, then Secretary of War, in which 
I Tcferred to the foregoing and other official acts of hostil- 
f and nnfaimess, on the part of General Humplireys and 
Howell. In this letter he calls the attention of the 
f to tho fact, that " The act directs the Secretary of 
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War to appoint an officer, whose duty it shall be to report 
the depth of water and width of channel secured and main- 
tained from time to time, in said channel, together with such 
other information as the Secretary of War may direct. The 
grant expressly provides, that ' I shall be untrammeled in the 
exercise of my judgment and skill in the location, design, 
and construction of the works ; ' therefore, I did not suppose 
that another officer of engineers, and one, too, avowedly 
hostile to the undertaking, would likewise (without authority 
of Congress) be charged with the official duty of observing 
any part of our work or its results. 

" Least of all did I suppose that he would be permitted to 
give to the public with perfect freedom, such unfavorable and 
unreliable information respecting it as might best seem to 
support the predictions of its failure, previously uttered so 
confidently by his chief and himself, and thus really tram- 
mel its construction by increasing my difficulties in provid- 
ing means with which to carry it on." 

He further calls the attention of the Secretary to the fact, 
that 

" After the Jetty syatem teas finally adojrted hj the last Con- 
gresSy General Humphreys published four essays, termed by 
him 'memorandums,' to prove that the jetties would be a 
failure ; these were published as a part of his official report 
to the present Congress. They were at the same time ex- 
cerjited from that voluminous document, and, illustrated with 
maps, were bound in pamphlet form and distributed through- 
out the countiy five months ago." 

Referring to Major Howell's excuse for this remarkable 
conduct, Mr. Eads adds : 

" Admitting General Humphreys' ability to complete dis- 
cussions left unfinished by Congress, his justification in this 
case would have been more satisfactory had Major Howell 
informed his readers by what authority an officer of the 



105 



tetl States Enpneers presumes to pul>U8h his gratuitous 
i at the public expense, or to indirectly criticise the 
t utd CoogresB of the Uuited States, for declining to 
[1 Viy the iuilgineiit of General Humphreys and Major 
nrell in thia nuitter." 

B tills letter Mr. Eads makes the following I'equests of the 
^reUiy of War : 

1 view of the annoyance and embarrassments alreatly 

fered from the official antagonism of General Humphreys 

ajor Howell, and of the (act that their official positions 

[ ihem the ability to continue their open or insidious 

wition to this work (the one Ijeing Chief of the Corps 

ig'IneerB, U. 8. A., and the other stationed in this city in 

s of important engineering ojwrations in the vicinity), 

r to respectfully ask, that any further oiEcious or 

bothoriKed official interference on the part of these officers 

■isterdicted, and that instructions be issued to the inspect- 

ffieer, authorized by the act and ' detailed " by you to 

i the examinations, to promptly supply mo with any 

1 information he may from time to time acquire, re- 

t these works and their results, which I may deem 

tant to facilitate us in carrying out the intent of the 

mt, or in protecting us from misrepresentation ; and that 

I reports hereafter be made directly to the Secretary of 

r, instead of through the medium of the Chief of Eugi- 

i,TT. 8l A., aa the St'cretarj- of War alone is, by the words 

e (;rant, 'authorized and directed to carry into eflect the 

s of the act' " 

] t*st of this indignant protest will be found in Ap- 
is 8, and it will well repay careful perusal. About the time 
« written Mr. Taft c^jased to be Secretary of War, and 
I. J. D. Cameron was appointed in his stead. The 
kvtng letter will show that the requests of Mr. Ea<^ls were 
iUpUed with, and Gen. Humphreys and Major Howell were 
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interdioted txom any further connection whatever with the 
jetty works, and Gten, Comstock was directed to report in fu- 
ture directly to the Secretary of War. 



n 



"TVab Depabtment, 
Washington, D. C, June 28lh, 1876. 
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" ^iV, — I have the honor to acknowledge the receipt of 
your letter of the 20th inst, requesting in substance : 

" First — That in future the inspecting officer contemplated 
in the act approved March 3d, 1875, for the improvement of 
the South Pass of the Mississippi River, be required to make 
his report directly to the Secretary of War. 

" Second — That the duty of observing and reporting upon 
the progress of the work, the maimer of its construction, the 
results accomplished by it, and all other matters relating to 
said improvement which the Secretary of War may direct, 
will henceforth be performed by the said inspecting officer 
exclusively. 

" Third — That any official publications with reference to 
the said improvement will not be permitted from any other 
officer of the Engineer Corps. 

" Fourth — That the Chief of Engineers be directed to dis- 
continue all surveys of the South Pass and its bar, that are 
not under the direction of the said inspecting officer. 

" Fifth — That the said inspecting officer be directed to fur- 
nish you or your authorized assistants any information he 
may possess or hereafter acquire, relating to the progress, 
eflfects, permanency, or probable success of the work. 

" Your first request has been granted, and I beg to inclose 
you a copy of the letter directing it. To the second request 
I have to reply that the duty therein referred to will be per- 
formed by the officer assigned to it and his assistants exclu- 
sively. As to third request, it may be stated, as a general 
rule, that reports made by officers of the War Department 
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8 Secretaty are not pnblislied nithoiit liis consent If 
r other officer of the Engineer Corjis sLonld be called upon 
: % rciKirt, notification tliereof will be sent j'ou. Yonr 
iirtli ruqncst luis already been carried into effect, as tlie 
liiitl of Engiiieers on the 8th inst. directed Capt. C. W. 
!. well, the officer in chaise, to make no soundingB, current 
: otter meaBurementa of any kiud whatever, in the South 
.sf), or on the bars at its rirer or sea ends, or in the sea at 
li off its month, but to limit his observations to the other 
] .-jjes and the main stem of the river, should eueh observa- 
'ins be necessary in the execution of duties heretofore as- 
i'.-ned him. 

" Ton will perceive by the inclosed copy of letter that 
Mijor C. B. Comstock, in accordance with year rcqnest, has 
i 'on directed to famish ron or your assistant the actual re- 
iilts of the soundings that have been or hereafter may be 
laiio iiii(i<?r his tliiectiou in the performance of the duties as- 
" ined him, in connection with the improvement of the chau- 
w\ between the South Pns« of the MiBsissijipi River and the 
^^H)U ol Mexico, under the net approved March 3d, 1875. 
^^H " Very i-espectfuUy, your obedient servant, 

^^B " J. D. Cameron, Sr<Trfai-i/ of War. 

^^Bb JiMra B. Ead8, Esij.. Washington, D. C." 

^^ Before these instructions wei-e given, the results of the sur- 
^ys KRre carefully kept secret from Mr. Eads and his assist- 
snls, and wore nfit seen by him or the public until they were 
triusmitUKl by Capt Brown to Gen. Comstock at Detroit ; 
I'V him to the Chief of Engineers at Washington ; by him to 
liie Secretary of War ; by him to Congress ; by Congress to 
I'll; public printer, and by him back to Congress. They 
"ew U„.n BO old as to l>e of little interest or value to any 
r'be. (See Appendices 8 and 11 for full information on the 
iiTMeJtng subjects.) 
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The misstatements about the depth and navigability of 
the jetty channel, which were circulated at the time of the 
visit of the Grand RepuUiCy and which made such an injuri- 
ous impression, were most effectually refuted a fortnight 
afterward by a measurement of the channel that was more 
satisfactory than that of the lead line. 

Capt. £. y. Gager, of the steamship Hudson^ of the Crom- 
well Line, had been from the first a friend of the under- 
taking, and had expressed a wish to run the first steamship 
through the new channeL When he went to sea from New 
Orleans in April, he requested his bar pilot, Capt. Richard 
Francis, to take careful soundings in the jetty channel prior 
to the departure of the steamship from New York, and tele- 
graph him the result. 

The Hudson was due at the mouth of the river in the after- 
noon of May 12th, in the morning of which day Capt. Fran- 
cis sounded the channel thoroughly, and satisfied himself 
that it had the required depth. About 2 o'clock P. M. the 
steamer appeared, coming from the southeast and bearing for 
the South Pass. When she arrived off the bar she was 
boarded by Pilot Francis, Mr. Eads and others. 

The Hudson is an iron steamship, two himdred and eighty 
feet iu length, with a registered tonnage of one thousand 
eight hundred and seventy-two tons, and with a draft, at that 
time, of fourteen feet seven inches. 

In reply to the inquiry of Capt. Gager if there was water 
enough for the steamer, the pilot stated that, at average flood 
tide, there was a channel of fifteen feet, but that the tide had 
turned at 10 o'clock A. M., and was then six inches down, still 
falling fast, and creating a strong current through the jetty 
channel. Capt. Gager promptly gave the order " Head her 
for the jetties." The pilot decided to run her straight up 
the channel and not to attempt, with so large a vessel, to 
make the turns necessary to follow the deepest water. With 
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intense interest we watched the steamer come in over 
the bar. We knew that nothing but her successful passage 
through the jetties could convince the public that our state- 
ments were correct, or restore the needed confidence in the 
vorL 

The pilot straightened up the steamship for the channel 
Ofer the bar, the Captain rang the bell for full speed, and on 
she came like a thing of life, as if intent only upon proving that 
we had a navigable channel of sufficient depth. As long 
as she carried that " white bone in her teeth " — the great 
wsTe that her proud bows pushed ahead of her as she sped 
onward — we knew that she had found more than Major How- 
ell's twelve feet, and she carried it continuously through- 
out the entire two and one-quarter miles of jetty channel, 
onto she checked her course in the deep water at Port Eads. 
Kg event in the whole history of the jetties gave us such in- 
tense pleasure and satisfaction as the successful passage of 
this beautiful ship through the jetties. It is not too much 
to say that Capi Gager, who took the risk and the responsi- 
bility of this trial trip, materially assisted the enterprise in 
one of its darkest hours ; for the stubborn facts brought out 
by his brave action could not be gainsaid. They restored 
confidence in the jetties, and the much-needed loan was soon 
afterward secured for the further prosecution of the worL 



CHAPTEB X. 

HEAD OF THE PASSES— GENERAL CONDITIONS DESOBIBED. 

The problem of how to deepen the inlet channel at the 
head of South Pass was far more difficult of solution than 
any presented at its mouth. To get the water out through 
one deep channel was a far more simple process than to get 
it into a small pass, through a narrow artificially contracted 
channel, located immediately between two great natural out- 
lets. 

In order to appreciate the difficulties of this problem, and 
to understand the plan of the work designed to solve it, a 
knowledge of the natural conditions prior to their construc- 
tion is necessary. 

The jetties and auxiliary works were artificial factors intro- 
duced into a problem in which were involved the difference 
in the length of the three passes, their respective volumes of 
discharge, surface slopes and depths and the character of 
bed, the bars at their mouths, and the gulf beyond them, 
with its currents and waves. 

When the natural conditions then existing are more fully 

described, it will appear that an artificial change in any one 

of them from "Cubitt's Gap** to the gulf, must necessarily 

affect all the others. There is scarcely anything in nature 

more sensitive than the delicate adjustment of these mighty 

forces. The general quantities were known ; the sections had 

been calculated firom the soundings ; the volumes discharged 
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wcertained liy ganging ; the alopea mensared by careful ob- 
wTTntiniis and Afcnrate leveliog ; the geological character of 
tlw lied obtaiiieJ from microBcopic esaniinatious ami chem- 
ical acaljhiia, i\m\ the ratio of the nediment to the water that 
L tnui8port«<l it, and the size of the particles of silt, discov- 
I ewl by delicate experiments and patient iuvcBtigatiou. 

No problem had ever before been solved in river hydraul- 
if« in wliich there were such tremendous forces and so many 
nriable elements. Jetties had been built to deepen the 
'•ars at months of rivers, and dykes hatl been constructed to 
•^Wige the direction of currents, but the forces controlled by 
"u-'m were not only far iulferior to those at the mouth of the 
w'eBissippi, but severe were present here that were absent in 
Winilar works. 

Tlifi thcorioH evolved by scientists from their miniature es- 
I"^iTiufnt8, and published for the use of the world, were in 
uiaay fjmes calculated to mislead, rather than to enlighten. 
^the conditions at the mouth of the pass have been given 
*iidy; it remains to describe those at the head of the 
The sedimentary matter in the flowing water hides 
Birthing beneath the surface. The eye sees only the broad 
ptjddy river, the low banks fi-inged with willows, back of 
bm th« vnat swamps of the delta overgrown with vegeta- 
t, and in the distance the waters of the bays and sounds. 
I ^The river preserves an average width of about half a mile 
* "within eight miles of the head of the passes. From this 
3A to Cubitt's Gap it widens to three-quarters of a mile ; 
' tlum widens still more rapidly, and at the two points of 
d where the three passes separate, it is eleven thousand 
feet wide — more than two miles. 

10 ud in the esaminatiou of the river bed, and to obtain a 
dearer idea of its shape, let ns suppose the water that now 
"ll* it, to be removed between two points — one, eight miles 
"WTO the head of the passes, the other, one mile below it. 
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At the npper end of this basin the deepest part of the 
bed is ninety feet below the surface of the ground, and 
descent to it txom either side is about eight feet in one 
dred feet, or one in twelve. 

Going down the river to a point just below Cubitt's 
where the width is greater, we find the depth only sixty 
As we approach the head of the passes the river widens 
more, and the depth becomes still less. About one 
above the point where the passes diverge, we notice the 
ginning of a more rapid rise of the bottom, not towarc 
banks but in the direction of the axis of the river. ] 
ascend this slope until we reach the entrance of South ] 
we find ourselves considerably above the deep channel 
either side ; that on the right is twenty-five feet beloT 
that on the left twenty feet, and the greatest depth 
these channels are much nearer the banks of the 
than the elevation on which we stand. If a perfectly 
zontal line could be stretched across between the east 
west bank, it would be fifteen feet above the ground Vi 
w^e stand, forty feet above the bed of the pass on the i 
and thirty-five feet above that on our left 

The hill or ridge where we are constitutes the shoal 
which the water must flow to enter the South Pass, the < 
nels to the right and left are respectively those of Soutl 
and hi Loutre Passes, and the depths over the shoals 
them were fully thirty feet. 

From these channels and shoals, their direction, con 
and extent, we gather information that will show us ho\^ 
where the great volume of the river flows. These arc 
marks that it has scored iu the past ages, marking the i 
from which, though flowing over a bed of its own dep< 
it has never varied. Whatever the causes are, they 
been sufficiently powerful to hold the successive floods ii 
same channel year after year. 
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At times llie relative size of tlie passes has clianged, but 
the position of the deep channels has remained the same. 
Siut-u the velocity varies approximately as the depth, the 
«tri;ingest currents of the river are near the easteiii and west- 
ern banks, a considerable distant'^ from the inlet channel oi 
ijoQtIi Pass. According to this same law of velocity, the 
carrent Sowing ap oq this shoal gradually decreases as the 
depth diminishes. 

With this description of the shoals and channels of the 
riTer, we cao appreciate the difEculty in forcing it to turn 
ssido from its accustomed pathways, and excavate a new 
path throuj-h this formidable shoal. 

Careful and repeated fioat observations revealed the fnoti 
that there were well established lines of demarkatiou be- 
tween the waters of each pass when they reached this shoal. 
At this point the depth of the water which eutered Sonth 
Pa8S was about thirty feet ; its width about seven hundred 
feet, and its sectional area about twenty-one thousand square 
foet. From this point the neatral axes flared out like the 
motith of a trumpet, until they were three thousand feet 
apart, where they reached the two points of land which 
tiei>amted the three passes. 

Mr. Kails, with the Advisory Board of Engineers, studied 
the subject carefully, discussed the various plans suggested 
for creating a channel through this shoaL and as an initial 
work, decided upon the construction of a dyke (called East 
Dykei, three thousand two hundred and fifty feet long, to 
esteoii from the point of land between South Pass and Pass 
& Loutre, with its uppsr end in twenty-four feet of water, 
anil about six hundred feet east of the neatral axis betweeu 
tho currents of these two passes. The object of this dyke 
vas to intercept a portion of the water flowing into Pass & 
Lnutrc, an<l deflect it into South Pass. The dyke curved to 
the westward with a radius of eight thousand feet. The loca- 



114 THE MTflgnWTPPI JEmSGL 

tion will be seen on Plate H, and a cross-section of i1 
Plate 12. A parallel dyke was to have been placed a1 
eight hundred feet to the westward of East Dyke, and w£ 
extend from the island to a point opposite the upper end ( 
The western channel near the island was to have been fii 
closed. The Advisory Commission say on this subject : " 
further prolongation of this work (East Dyke), and the ex 
tion of works on the west side, to be left for determina 
and observation of eflfects, produced by the construe 
recommended" 

This design Mr. Eads was compelled to abandon ; an( 
see the costly dyke which he had built made comparati 
valueless, in consequence of the unfair treatment he recei 
at this time from the government (referred to in the pre< 
ing chapter), the eflfects of which upon this work will 
presently explained 

This dyke was constructed with horizontal mattresse 
the same manner as the jetties, and was well ballasted ' 
stone. The dyke, as it was built up from the founda^ 
caused a retardation of the current near the bottom on 
up-stream or South Pass side, which caused a dej 
throughout the area where this retardation was felt, 
long as the current flowed over the top of the dyke as it 
gradually built up, this shoaling continued; therefoi 
change in the progress of its construction was detenu 
upon. Instead of building it up by continuous course 
mattresses from end to end of the dyke, the down-sti 
end was built up above the surface of the water at once, 
the construction up-stream pushed as fast as possible, fir 
ing it to its full height as it progressed. As this was d 
an improvement in depth on the channel side was the res 
but as the dyke was of porous willow construction, the 
tlement due to compression, as it became filled with e 
ment, made it difficult to keep it above the surface du 
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liifi river flood, and the water Boon passed over the toj) of it 
iuto Posh a Loatre, several inches deep at low tide, aud the 
"-•iiltaQt Hhoaliog oil the cbaouel side satisfied us that the 
■liisnro of the channel on the western aide of tlie island, at 
I'ure, would be necessary to produce such a head of water as 
'I'lilii iiisnre a rapid current in the direction of the dyke, and 
lii^ ileaiml deepening of the eastern channel. One effect of 
'iie (Irke was to inerpase, in n slight dej^ree, the flow of 
''iter into the western channel, and this caused an increase 
lu tho dejjth of that channel from twelve to fifteen inches, 
"^tbat it became the better channel uf the two. But as it 
^*i still only about seventeen feet deep, it barely sufficed 
'" vub\e the Cromwell steamers to use the South Pass. 

i» the flpring fioods were over, it became an imperative 
'j'WsHity to push the construction of the works at the head 
' lie pass, so as to have the requisite depth of water there 
^^ WOD lus twenty feet through the jetties should be secured, 
■" "nier that there miyht be no difficulty in the way of re- 
'-"Tngfrora the government the first payment of five hun- 
'■'■<l thousand dollars. 
■^8 w have stated in chapter IX, Mr. Eads had, in May, 
Pixislid to the Secretary of War without success, to have 
' "fiiiittl measurement and statement of the deptii of the 
'^''j^ channel published, to refute the misrepresentatiiins of 

IV HowelL He had appealed to the Superintendent of 
V. S. Coast Survey soon after, to fumisli him an official 
Inent to refute the same officer's misstatement respect- 
tlio reformation of the bar in front of the jetties, with 
tetter success. He had appealed to the Secretary of 
- Treasury, and finally, on the 29th of July, to the House 
Itfipresentatives, before he succeeded in breaking through 
- <^ria] jealousy and hostility which had locked up from 
{mblic the evidence of his success; and nltliough Mr. 
-viot&ry Cameron had with most commendable decision 
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issaed an order effectaally interdicting General Humphrey 
and Major Howell from any further official interferer»-ce 
with the jetties, and had directed General Comstock, 'tiTa® 
inspector, thereafter to report directly to him instead of ^ 
General Humphreys, and had ordered General Comsto^^k, 
on the 29th of June and 31st of July, 1876, to furnish ^^li- 
Eads "the results of actual soundings, that have beeix ^ 
may be hereafter made under your (his) direction, in c^^^' 
nection with this improvement" — ^yet it was necessary ^ 
appeal again on the 7th of February, 1877, to the Secreti»-^» 
for an order directing General Comstock to instruct ^^ 
assistant, Captain Brown, "to give me (Mr. Eads), or ^^J 
chief assistant engineer at the jetties, the results of I^is 
soundings," because Captain Brown could not, even i^*'^'^" 
these orders to General Comstock, furnish, up to that ti x:*^^» 
an official copy of his soundings until they had gone f^^^^^ 
Port Eads to Detroit (at the great lakes, where Gem^^^"^ 
Comstock was statidned), for his inspection and approV^*"^' 
nor did he feel authorized, even as late as February, 1^*^'* 
until more explicitly instructed by General Comstock, to gT^*-"^® 
the results of his soundings to the chief assistant of ^^t*-^* 
Eads, in his absence. 
Although the channel through the jetties, as early as J-«^^-*y 



1st, had attained a depth of at least nineteen feet, Mr. "^-"^-^ 



was deprived of the advantage of ha^-ing this fact officifti*- 

eertified to the public by the proper officer, while 

means were used by his enemies to create the belief that ^^^ 

such channel existed. The only absolute proof of our sr"* ^" 

cess up to this time, beyond our own controverted 

tions, was the fact that the New York and New Orlen ^*^^ 

Cromwell Steamship Line was using the jetties. 

On the 27th of May the steamer Neic Organs of that 
went out drawing seventeen feet three inches. This was 
maximum depth during that summer in the western chani:^^ 
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ad of the pass, while the greatest depth through the 
s at least eighteen inches less. 

plaiti then, that if the original plan of impTOTement 
ead of the pass was carried out, aud the western 
closed, we arnat give up for several mouths tlie only 
ed eridence we possessed of a substantial channel 
neut — namelj', the semi- weekly passage of these 
for the eastern channel would not suffice for them 
pened. It was, therefore, a question, not so much 
lering as of finance, that was presented. If the west- 
Del were closed, and the Cromwell steamers were 
tl from using the pass, it would at once have been 

granted that the statements of our enemies were 
ind that the improvement of our channel was only 
ij ; that the bar at its mouth had reformed, and 
shifting sands hatl made the channel between thejet- 
lazarduus for the Cromwell Line to use any longer. 

Id be stated in this connection that the channel 
Southwest Pass bar, was being maintained by the 

United States dredge-boats, ilcAle^ter and Essnyons, 
jrfal propeller vessels, aud that their operations were 
d onder the orders of Major Howell. The jetty 
bad now become so deep as to rival that maintained 
tntliwest bar. Near the latter is situated a ^-illage 
lot Town, the residence of nearly all the pilots em- 
t tho poissos. These men were almost without ex- 
ippiwed to the work at South Pass, for they thonght 

in its sQcoiss a transfer of their field of labor from 
liy of their Uttle town to a distant locality, and a 
ed of pilota. If the Cromwell line had 1>een forced 

cause to use the Southwest Pass channel again, 
O wonld have hastened to publish that fact, to the 
' the jetty enterprise ; aud the same may bo said of 
interest, which from the first was hostile to the 
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work. On the other hand, the abandonment of the eastern 
channel inyolved the loss of a dyke three thousand two hun- 
dred and fifty feet long, which had cost $180,000. For if the 
channel were to be made on the western side of the island, this 
dyke would be practically useless. Notwithstanding this loss, 
Mr. Eads determined under these circumstances to abandon 
his original design and deepen the western channeL Had he 
been promptly furnished, as in common justice he should have 
been, witli the official certification of the actual condition of 
the channel, as often as it was measured by the United States 
inspecting officer, this change would not have been made, and 
the cliannel into the pass wotdd have been a straighter and 
better one, as will be seen by examining the alignment of East 
Dyke, and noticing its conformity with the direction of the 
pass. As it is. East Dyke and the altered plan must remain 
forever a monument of official jealousy and opposition. 

The explanation of the phenomena which occurred at the 
head of the pass about this period — ^namely, between the time 
of closing Grand Bayou, in June, and the 18th of August, 
following — is so clearly stated in a report made by Mr. Eads, 
on the latter date, to the South Pass Jetty Company, that the 
following extract from it is given : 

" Our original plan of improvement contemplated the clos- 
ure of Grand Bavou. This outlet is situated midway between 
the upper and lower ends of the pass, and discharges twenty- 
three per cent, of its volume. Its closure would consequently 
add about thirty per cent to the water passing out through 
the jetties, by which the cun*ent below this outlet would be 
largely increased, while tlie current in the j>ass above would 
be proportionally retarded, until the channel below the out- 
let should be sufficiently enlarged to restore the normal ve- 
locity. Enlargement and deepening were consequently to l>e 
anticipated below, while shoaling would be the result natu- 
rally expected above. 
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I'Tlie head al tfa» pass in dh-ided by an island into two iu- 
» of nearly erinal mogtiitade, and tbo origiiml plan of im- 
B)Teineat contemplated tlie nltimate closure of one of these. 
M believed tliat if Grand Bayon and one of these inlets 
3 oIormI RiDiitltftneousIy, the expected sboaling above the 
B would not occur, because, although the volume entering 
ss TToaUl be temporarily lessened by the dajn at Grand 
, the sizR (if the entrance into the pass would be n^- 
i in a greater ratio by the closure of one of the«o inlets, 
1 the retardation of cnrrent across the shoal above the 
hot iidet wonld thus be prevented. It was therefore deter- 
bed to clo8e the inlet and bayou at the same time. Some 
nnavoidable delajft, however, retarded the construction of the 
dam at the inlet until five or six Treeks after the hayou waa 
closed. During this interviil the deposit which had been 
U-ufid occnrrud njK>n the shoal, until the available depth over 
it'i*« reduced to about fourteen feet, and the steamers re- 
ferred to were compelled to temporarily abandon the use of 
the pasH. Since the closure of the inlet, however, the depth 
baa bv«n increasing, and the large steamers Kntcherbopker and 
Bwbon, tii the Cromwell Line, have again crossed this shoal, 
in going and retuining through the Sonth Pass during the 
liwt fortnight. From twenty feet on the upper side to twenty 
ii-pt on the lower side of this ehoal the distance is about one 
msand five hundred feet. The works in course of con- 
tiirtian here comprise one dam one thousand one hundred 
i lung ; another one thousand eight hundred feet long ; and 
i three' thouenQil two hundred feet long ; all completed 
e hi^h water ; also three other dykes in the course of 
KtractJon. having a total length of two thousand two hnn- 
[ feet, llift most effective part of these will probably be 
tapleted within the neKt thirty days. 

KOtne principle which hatt proved so successful at the 
i, namely : the concentration of the flowing water, forma 
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the basis of the plan for the reduction of this shoal, and fhe 
completion of the works designed cannot fail to be eqnallj 
successful, while their execution is far less expensive and 
difficult, because thej are sheltered by the river banks from 
the storms of the gulf. It is possible, however, that the effect 
will not be as rapid as we desire, because the low water sea- 
son is approaching, and the river discharge will be dimin- 
ished very considerably, by which the scouring action will be 
lessened. 

" It has been asserted in some of the public journals, that 
the construction of the works necessary to contract the flow 
and deepen these obstructions, must have the effect of per- 
manently lessening the quantity of water which entered 
South Pass at the time our works were commenced, and 
would, therefore, cause a permanent reduction in the size of 
the pass. It is important to consider whether there is anj 
cause for any apprehension of such result, inasmuch as it has 
been stated that it has already occurred. 

" Repeated measurements of the pass have been made by 
my assistant engineers at three different points, one about ^ 
mile below the head of the pass, one above Grand Bayou, 
and one below it. The result of these justifies me in declar- 
ing emphatically that there is no cause whatever for any such 
apprehension. A few facts, however, which have been devel- 
oped by our works, will probably be more potent in removing 
any fears upon this point, than a volume of theorizing. 

" The entrance into Pass it Loutre was contracted six hun- 
dred feet in width by one of our dykes, and it might reason- 
ably be inferred that the temporary flow into the pass being 
thereby greatly reduced, a permanent diminution of its size 
would occur. The effect of this contraction was to raise the 
surface of the water above our works, while below them the re- 
duced supply caused the surface to be hiverccL An increased 
slope was thus given to the surface of the water through this 
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cxmlnctioD. The cnrrent ia caused liy the anrface slope of 
th* liver. Rosistance to the curront results ruainly from the 
friction iHjtween the water aiwl the bed of the stream. This 
IriftipnRi registanoo being lessened to the extent of sis hun- 
dred feet, while the impelling force or surface elope was in- 
cnased, a greatly increased velocity of current of course 
rPAultwl. and induced rapid scouring, by which, in a few 
wwk.1, the size of the pasn at the point of contraction was en- 
titelr restored by an etiuivalent amount of deepening. Un- 
dnnlitwUy, while this deepening was progressing, an increased 
qnintity of water was being thrown into the two other 
pMRfts; and if this extra quantity had continued to flow into 
tti«iD, permanent enlargement of each would have resulted, 
hnt r-ifwrience at the jetties has shown that the enlargement 
^rlaiinel, which occurs from an increased flow, begins at 
">* Upper end and advances down stream. This result would 
'^^'iUhly follow an increased flow into either of the other 
by the contraction of Pass h Loutrc ; but before this 
rgement of. South Pass and Southwest Pass could extend 
""y pwat distance down, the recovery by Pass h. Lontre of its 
•^'1 sjpption was accomplished, and the temporarily disturbed 
"JOilibriiim of the three passes was restored, 

-4 similar result may reasonably be expected from the 
'"•^aiP of the east inlet into South Pass. 

^ttie flow into this pasa will unquestionably be tempora- 

^y lessened, and tlie excess will be temporarily thrown into 

'^ '^^ther passes. An enlargement of the upper ends of these 

'"****8 must at once commence, but at the same time tlie con- 

*^*i*d entrance into South Pass must, from the same cause, 

""'^SBftnce also to enlarge, and in proportion as the enlarge- 

t^***^* ot the latter progresses, the head of water temporarily 

™**id by the works must be lowered, and the extra flow into 

^»« other two passes must be diminished, and finally cease 

aitoyelher. Ia other words, while the river will have only 
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half a mile in length of enlargement to make at the h 
South Pass to recover its equilibriam, it must enlarge 
west Pass through its entire length of seventeen miles 
any permanent alteration in the respectiye volumes i 
through the two passes can take place. While the n 
of the shoal is progressing, a considerable portion of 
be found deposited in the deep water immediately be 
where no contraction has occurred, and where the first 
tion of Telocity will be felt, and from whence it will b< 
ually removed as the enlargement above restores the v 
below." 
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CHAPTEB XL 

DETAILB Am) BESX7LTB OF WORKS AT THE HEAD OF SOUTH PASS, 

187ft-1777. 

Thb locations, with plans of the foundations of all works 
oonstructed at the head of the pass, are shown on Plate H. 
They will now be described in detail, in the order of their 
construction. 

The preliminary work was commenced on the 3d of June, 
1876. This was called " Cross Dyke," and extended from the 
island to East Dyke, a distance of one thousand and seventy 
feet. 

A row of piles was driven eight feet apart, and a waling 
strake was bolted to them, against which mattresses were 
tilted in a vertical position. During the following night 
several of these mattresses were undermined and the piling 
washed out. 

The causes of this disaster were : 

First — ^The high stage of the river. 

Second. — The unstable foundation (having been formed by 
recent deposits), and 

Third, — The absence of any foundation mattresses. 

As soon as practicable, mattresses were laid horizontally 

the whole length of the dam. Through these a second row 

of piles was driven, about ten feet above the old row. After 

the irregularities caused by the wash-out had been leveled 

up by several courses of mattresses, a new dam of tilted 

mattresses was built above the new row of piles. 
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DAM No. L 

This work was begun in July, 1876. Its initial point w 

seven hundred and fifty feet below "Cluster." It extend 

nine hundred and ninety feet, at right angles with the lU 

Dyke, and connected with it; thence seven hundred » 

eighty-five feet in a more southerly direction, and at 

angle of twenty-five degrees with the first section. T 

depth of water was quite uniform, beiug about twelve fe- 

except at the west end, where it was fifteen feet Qui 

piles twenty-five feet apart were driven fifteen feet belc 

the line of the dam, for sinking foundation mattresse 

Anchorages or platforms were built one hundred and sevent 

five feet above tlie line of the dam, and one hundred ai 

fifty feet a2)art. They were constructed by driving thr< 

piles, eight feet apart, in the form of an equilateral triangl< 

at a height of two feet above the level of the water, horizo: 

tal tim])ers six inches bv twelve inches, were bolted to thei 

On these timbers, which were about eighteen inches belo 

the tops of the jjiles, planks were spiked for a platfori 

From these anchorages the mattresses were dropped 1 

their position above the guide piles by means of long lines. 

After the mattress had been placed in position, a fli 

loaded witli rubble rock was lowered from the anchorag 

so as to rest against the up-stream edge of the floating ma 

tress. The workmen distributed the rock over the mattref 

until it was nearlv sunken below the surface. Thev the 

threw the rock upon the upper edge of the mattress, whic 

sunk ])elow the surface ; and the flat, by means of the lim 

loading to the anchorages, dropped down over it, the me 

in the mean time throwing the rock upon it as fast as ik)j 

sible. The sounding lead was used to ascertain when 

lay smoothly on the bottom. The foundation mattressc 
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I were one haQdred feet long, tliirty-five feet witio, aud twenty- 
I two inches thick. 

.Ifter they were placed two rows of piles were driven 
■Sfcrw]|?h tlieni, one five feet from the lower edge, with tlie 
» fiftaen r<^ot apart, and the other seventeen feet, with 
lilee ten feet apart A valiog strake was bolted to the 
ni-stresm side of the upper row, two feet above average 
xxltide. These two rows of piles were braced as follows: 
I pine pile sisty foet long, was held in a horizontal 
noiition above the wat«r by a steam pile-driver scow. The 
''i-acea (five inches by twelve inches) spaced ten feet apart, 
'itfl apper ends resting on the waling timber, were abutted 
't(nitwt this horizontal pile, and secnrod to it by iron straps 
r yoken, which pas^ied aronnd the pile and were bolted to 
Ue nppcr and lower edge of the braces. The pile with the 
■i^aces attached was forced to the bottom, where it rested 
u the foundation mattress and against the iip-stream side 
' tbe piles ; the npjier encl of the braces was fastened to 
'-»e piles of the npper row by screw bolts. The braces 
"^tood at an angle of about forty-five degrees with the 

ITear the west end of the dam, where the water was deeper, 
">tad piles were used for braces, to give the dam greater 
-Ti-ength and stifEuess. The tilted mattresses were thirty 
lifhes thick, one hnadred feet long, and their widths corre- 
■ ixiadpd to the depth of water. When in position, the upper 
"'1^ was abont two feet above average flood tide. Small 
>'trai(^ht willows were nsed, so that the dam might be less 
}>erriiiii8 to the flow of water. The edge resting on the tonn- 
Jiition mattreftses was Imishy, the bntts of the willows being 
pl^CTtl at the upper edge. Four rope lashings, twenty-five 
M long and one and one-quarter inches in diameter, were 
sf CMed in the npper side of the mattress during its conetrnc- 

tlQII, 



126 THE lOSSISSIPPI JETTIEg. 

The tug polled the mattress off the ways, towed it to &< 
anchorage immediately above where it was to be placed, an 
left it hanging to it by the head lines. The pile-driver sco 
was pulled up to the anchorage and alongside thebmsl 
edge of the mattress, which was lashed to the deck of t 
scow, the lashings being drawn taut by the engine, to ke 
that edge partly out of the water. The lashings that fa 
been built into the other edge of the mattress were crose 
alternately, so as to form two loops or bridles, into whi 
the pile line and the hammer line were respectively ma 
fast The driver scow with the mattress alongside, li 
dropped down from the anchorages broadside to the da 
A strain was taken upon the lines, so as to lift the top ed 
of the mattress out of the water. The lashings holding t 
brushy or bottom edge to the deck of the driver, were let 
all nt once ; the current passing under the driver forced tl 
edge under the water, and, with the driver scow followi 
closely, the mattress came quickly against the piles in a v< 
tical position. If necessary, one end or both, and sometiu 
the whole mattress, was raised up by the pile driver engii 
in order to place it in a vertical position. The lashings, wi 
sometimes chains in addition, were made fast to the wali 
strake and piles, to hold the mattress in place. This di 
was finished on August 20th. 

During its construction the river fell from 8.5 on the Ci 
rollton gauge to 2.0, so that the effect of the dam in deepc 
ing the channel was very slight. 

There was a slight current through the dam, the veloci 
being about one-quarter of that in the channel. 

This slackening of the current below the dam, and in t 
eddy that formed in the channel west of it, caused a slif 
deposit between the dam and the island during the low ri^ 
Another effect of the dam was the lowering of the surface 
the water below it to such an extent, that at ebb tide ih 
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ne u earrent orer the East Dyke flowing from Pass i. Loutre 
mU\ Soatlt Pass. 

r'Htiulntioii miittresses were laid for a dyke parallel with 
the (Tim>nt at tlie west end of tlie dam. Thaso mattresses 
were one hundred feet liy tbirty-five feet by two feet, and 
*«e laid on eacb side of a ccutral row of piles connecting 
with the foundation tnattres» of the dam, and extending 
r!on stream fonr hundred feet. 

■i<letAiIe<l reconl waa prest-rved of the materials and labor 
m Dam No. L, and in the four hundred feet extension down 
fttfim. The eatimate of the cost of this work to the con- 
tactor was made up from this record, and will be found in 
Appendix 9. A cross-section of this dam is shown on Plate 
ii, facing page 124. 

DAM No. n. 

TKia Jam commenced at the western shore of South Pass, 
"•■w the lighthouse, and extended out four liundred feet 
"itft tlie clianuoL The fonudafcion mattresses were laid about 
It's last of Angust, 1876. 

Tlwir dimensions were one hundred feet by thirty-five feet 
'7 twenty-two inches. A row of piles was driven through 
tteni tirelve feet from the lower edge, about tweuty-flye feet 
■'I'Vt, i)xoept over the one hundred feet nest the channel, 
' '"'"» they were ten feet apart. A waling strake was bolted 
' ' '!i!8 section, a^inst which a tilted mattress was placed. 

Betneou tbe shore and the tilted mattress the dam was 
^^^m\ to the surface by two courses of mattresses laid hori- 
'"EloJlr, ou which loose willows were placed. The maximum 
"^pth <.i( water was twelve feet, and decreased gradually from 
'''^' oiianiici end of the dam to the shore line. The line of a 
V'tt known as Li^^Iithouse Dyke was established at the end 
"' the dam, parallel with Island £>yke (the dyke at the west 
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end of Dam No. I.), and eight linndred and fifty feet frou 
to form the west side of the channel A line of piles ten i 
apart was driven from the end of the dam two hundred : 
up stream and four hundred feet down stream. Foundal 
mattresses thirty-five feet wide, twenty-two inches thick, j 
varying in length, were placed on each side of the up-strc 
row of piles for the foundation of this dyke. A wal 
strake one hundred and seventy-five feet in length ^ 
bolted to the channel side, and tilted mattresses were pla 
against the piles on the shore side. This work was finisl 
September 8th, 187& 

ISLAND DYKE. 

In order to reach the twenty feet contour at the np] 
edge of the shoal, and at the same time to define the east^ 
line of the channel, Island Dyke was extended up stre 
eight hundred feet above Dam No. L A row of piles ' 
first driven the whole length of this extension, against 
east side of which foundation mattresses were sunk, tht 
five feet wide and twenty-two inches thick connecting v 
the mattress of Dam No. I., and extending sixty feet ab 
the upper end of the piling of the dyke. At the end of 
row a cluster of twelve piles was driven and drawn toget 
by a chain, on the top of which a platform was pla 
about six feet square, which was used as an instrument 
tion for locating soundings and floats. This station, ca 
" New Cluster," is shown on Plate H. The main row of pi 
eight feet apart, was driven through the foundation s 
tresses, and ten feet cast of the row of guide piles. A ^ 
ing strake was bolted to the west side of this row, three ; 
above average flood tide, against which eight hundred lii 
feet of mattresses were placed, each mattress being one h 
dred feet long, twenty feet wide, and thirty inches th 
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I diruoe willoTfs were used, and the mattresses were 
meted nith unusnal care to insure conipactnesa. The 
i ot llie mattreBses were pulled tightly together, after 
I raised to a vertical position, and they verb securely 
i and lashed to a waling strake. The top of the mat- 
i three feet aboTe average flood tide. Braces of 
n inch plank connected the two rows of piles. The work 
*M completed on September 15, 1876. In October another 
»me of mattresses of the same dimenaioiia waa placed 
vniiwt the first, breaking joints with them. This dyke with 
lis trci courses of matttesaes, waa nearly impervious to the 
vofthe water. An eddy was formed on the west side of 
rexteudisg about thr«e hundred and fifty feet into the 



SOUTHWEST PASS SILL. 

9 vits evident, tliat, while the original plan contemplated 

s in the entrance of South Pass only, the results of these 

) would compel an extension of the system so as to 

moe the whole river; & system that would check the 

wrary loss ot volume, stop the deepening in the other 

i, and restore to South Pasa ita full normal volume and 

I it. The only way to accomplish this was to control 

» til© flow into Southwest Pass and Pass a Loutre. 

Irbeen done by dykea, built to the suiface of the 

• from the east and west shores of the river 

1 Pass, with no protecting apron on the bed of 

twb'Tnrger pasaes, the results, no doubt, would have been 

r to that ot East Dyke upon Pass h. Loutre ; that is, the 

f larger passes wonld have quickly recovered their sec- 

1 area ; their depths and velocities would have been 

f than formerly, and the direct consequence of these 

^Donditions would have been the still further deterioration 

il Pass, and a further gain of water by the two lai^er 
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passes. Soon after the construction of Dam No. L aao 
Lighthouse Dyke, it was decided to build a submerged d^ 
or mattress sill entirely across Southwest Pass, not with if 
intention at that time of contracting its original section, l? 
of preventing its further enlargement, so that on the rise 
the riyer' in the spring, the works recently built should m 
more energetically on the South Pass channel, and m 
deepen Southwest Pass, as East Dyke had deepened Pass 
Loutre. The location of the sill can be seen on Plate 1 
Its eastern terminus was six hundred and forty feet abo* 
the end of dam No. 11. Its western terminus was the we 
shore line of Southwest Pass. The total length of the woi 
was three thousand one hundred ivnd seventy feet, or fro: 
the batture, where the first mattress was laid, two thousan 
eight hundred and forty feei The depth of water over tk 
batture or submerged bank was one foot at the shore lini 
and three feet at the edge of the channel at low water. I 
the next three hundred feet the water deepened to twentj 
eight feei From this point there is a more gentle slope, th 
depth reaching thirty-three and a half feet, at a distance c 
fifteen hundred feet from the shore line; thence the dept 
decreased uniformly to eighteen feet, at the junction of th 
mattress sill with the Lighthouse Dyke. 
. "Work was commenced September 7th, 1876, by buildin 
anchorages, which were spaced one hundred and fifty fee 
apart. The guide piles for the lower edge of the mattresse 
were driven fifteen feet apart, beginning three hundred aiL 
eighty-five feet from the shore line, in four feet of water. 

The first three mattresses were placed September ihi 
their dimensions were one hundred feet by thirty-five feet b 
twenty-two inches, and their position was lengthwise wit 
the piling. The east end of the last mattress was in twenty 
six feet of water. Two days afterward an attempt was ms^ 
to sink three mattresses beyond these, each one hundred £0 
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brfiftj fe*t hy tn'cnty-two incbes. Although the river was 
>* 8ts^ (the reiwlinK oii the Cairollton gauge being 4.0), 
I tie current was so strong that the mattresses, when nearly 
I m poaitinn, pnlleil the anchorages over, broke through the 
guide piling, and were saved with difficulty. They were 
pnDed up along the shore by the tug, aud were pluCed as 
s«con(] aad third tiers on those sunken on the Slat. 

The size of the mattresses was then chauged to eisty feet 
l>j thirty feet liy twenty-two inches. These were handled 
^"•17 easily if placed lengthwise with the current After 
^^^-iakiiig six, the dimensions were changed to seventy feet by 
forty feet by two feet, and this size was carried through the 
^xitire work- In order that the position of each mattress 
icfcinht be correctly plotted for future reference, every twelfth 
S^^t was located carefully by a transit, and the place of each 
■^t»Jittr*i«t in reference to the piles, which were numbered con- 
•^^icotircly, was accurately noted. 

In order to avoid any more accidents, the anchor^es were 

• "tailt more securely ; the timbers were all sis inches by twelve 

i-Xi«he«, and were well bolted to the piles. Above the plat- 

'*^*»iii, in a line nith the current and at a distance equal to the 

' *^ptli of the water, two large piles were driven close together. 

*=»to one end of a seven-eighths inch chain, about fifty feet 

■ **i(^a lai^e ring w.i8 forged, by means of which a loop was 

' "*Tii"(I, which was slipped over the two piles. The running 

'»dof the chain was pulled taut by the engine of tlie pile- 

' river, and made fa.st to the up-stream pile of the platform. 

'*J"tliia means the anchorages were not only rendered strong 

';ttcni({h to resist the severe strain caused liy the pull of the 

**ttie8Beg, hot were greatlj' stiffened, and the swaying motion 

*tM*d by the current was prevented. The remaining two piles 

■ tie platform were used as snubbing and fastening posts for 

n© mattretiaes. Two head lines were built into each mattress 

1 the manner employed at the jetties. When the mattresses 
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were bronglit from the Jamp by the steamboat 
tied to an anchorAge ne&r the shore, about one-l 
ftbore the sUL The tug, with the assistance of the j 
crew, bronght the mattress to the anchorage immediat 
above the sill, and placed it nearly in its proper positi 
The pile-driver scow was placed on the west side of the 
piles that had been driven about twenty-five feet apart in 
eastern edge of the last mattress before it was sunken. ' 
floating mattress was bronght down to its position and at 
same time banled closely against these two side gn 
piles by means of a line made fast to it from the steam wi 
of the pile-driver. The mattress was secured to each of 
piles by rope lashings, which were left sufficiently slock 
slide down the piles. While this was being done the 
brought down another mattress ; the line was run to it l>y 
vawl crew of the pile driver ; it was pulled snugly to Its pi 
against the first mattress, and the two mattresses were 
curely lashed together at the upper and lower ends. Fit 
comiiosed of three or four mattresses were thus bronght i 
position and lashed together while floating. The pile dri' 
was then taken to the opposite side of the fleet and two pi 
were driven in the edge of the easteru mattress and lasheJ 
before. Tliis plan, by avoiding gaps and the overlapping 
mattresses, prevented a scour between or under them. Th 
was one continuous mattress carpet, seventy feet in wit 
extending the whole length of the aiU. 

It was necessary to use great care in sinking the 
for the impact of the strong enrrent often brought a (»' 
strain upon the Kues leading to the anchorage, and un] 
the mattress went to the bottom in. a perfectly horizoi 
position, neither lines, anchorages, nor guide piles could 
vent it from breaking away from its fastenings. On the 
of Octoljer, the sill having reached a distance of two thou; 
feet, an opening about seven huudied anil fifty feet 
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ide thioagh the guide pUea and anchori^ea for the benefit 

t mvigation. The piles in this opening were broken by the 

g palling down the piles, which invariably broke off in the 

pail at the bed of the river, this being the falcmm of the 

ner. The broken piles were generally secured, hauled 

jBhnre nnd sharpened to be tised elsewhere. The last niat- 

a of the sill was laid on November 6th. The whole num- 

r of mattresses placed was seventy. Three thousand and 

l^-three cords of willows were used in their constniction, 

1 oue thoQsand five hundred and fourteen cubic yards of 

Dne were rei[uired to sink and properly load them, the 

tfio of stone to mattress work being about one to ten. After 

s sill was completed, the guide piles and anchorages were 

nored, and nothing indicated to the eye the presence of 

9 important work, except the difference in the appearance 

|tbe water snrface above and below the sill, which, with 

1 directions of the wind, could be plainly seen the 

hole length of the work, revealing the fact of a. head of 

»ter alx>v6 it, which, though alight (being only the fraction 

I an inch), produced important results. 

EXTENSION OF LIGHTHOUSE DYKE. 

dyke was extended four hundred and seventy-five 
bt to a connection with the silL The guide piles for the 
udation mattresses, were driven in a line with the piling 
[ the dyke. Mattresses thirty-five feet wide and two feet 
Bck were laid on each side of this piling. The guide piles 
*■© then broken off at the top of the matti'esses, and per- 
fect piles were driven ten feet apart and fifteen feet east 
I the first row. The dyke was then built up on the west 
> of these piles to the surface of the water, with mat- 
s laid horizontally. This plan gave a foundation fifty 
pt wide ; the second course was forty feet wide, the thinl 
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thirtj-five feet, the fourth^ thirty feet, and the fifth, twei 
eight feei This extension was finished February 22d, li 
A protecting mattress apron thirty-eight feet wide, was 
on the east side of the foundation mattresses, upon which 
laid a second course, twenty-five feet wide, .The rise of 
river about the last of January came very suddenly, rii 
on the Carrollton guage in nine days, from to 7.5. 
wave on reaching the head of the passes, found the entrt 
of the South Pass obstructed. A very strong current 
deflected from " New Cluster " against the Lighthouse D; 
striking it with the greatest force about two hundred 
above the dam. The surface of the water in the pass 
lowered by the obstructed entrance, producing a heac 
water of two or three inches on the Southwest Pass sid 
the dyke. At the point where the tilted mattresses of 
dyke joined the horizontal mattresses of the permai 
work, the current broke through, washing out the piles 
throwing down the tilted mattresses. The strong cun 
twenty feet deep, that rushed through this opening 
South Pass, was at right angles with the current entering 
pass from "New Cluster." The meeting of these two < 
rents produced whirls and vertical eddies, which made 
excavation in the channel, in which there was a deptl 
water of about forty feet, still further undermining the i 
tresses. The effect of this extraordinary disturbance exten 
below the dam, washing out the guide piles over the wl 
distance of four hundred feet. The break through the d 
was filled up with considerable difficulty, by five or 
courses of mattresses laid horizontally. Protecting i 
tresses were laid in the channel, extending eighty feet f: 
the dyke. The whole space between the dam and the ] 
manent dyke was built to the surface with horizontal r 
tresses, and afterward raised about three feet above avei 
flood tide, with loose willows and stone. The interior ai 
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I bflirwn the dam and the d^ke was reinforced bj mattress 
vml. 
A om»*-8ection of this work is sliown on Plate 12, facing 

E ISLAND DAM. 

Thi* dam was intended to take the place of Cross Dyke, 
^^xi (if a board dam, wliifh hail subsequently been con- 
"••ructcil Movr it, but had been quickly washed away. The 
T work was a permanent structure, and crossed the east- 
n fluumel aljout one hundred and fifty feet below Station 
■ CBrien," and connected the island with the east bank of 
The average depth of water in which tlie dam was 
i was twelve feet; but near each shore it was eif^hteen 
The foundation on which the dam rested waa the soft 
»teriai which had been deposited by the river durinj; the 
"BTiflua year, and later by the dipper dredges which nsed 

i place for a dumping groani 
Tlie dam waa sis hundred feet long. The first coarse of 
"■•ttr^fises was laid January 25, 1877, and the dimensions 
'^r-e one hundred feet by forty-five feet by tliree feet. The 
''Pi*er edge of this and the succeeding courses was supplied 
*''■'» inch boards, placed immediately behind the first row of 
P"**» to prevent leakage through the willows. In placing the 
""ittreases they were taken around the foot of the island and 
'otc^^ ayainst the cnrrent by the tug and the pile-driver up 
JP^O* lower side of the piling. 

bfl eficond and third tiers of mattresses were thirt}' feet 

o, the fourth twenty-five feet, and they were all three feet 

Tlieae courses raised the dam to the surface of the 

", except near the banks, where it was raised by mat- 

B Uiat were made to fit the irregularities of tlie surface. 

!etin^ apron of mattresses was placed above the dam 

a scour tlmt had commenced under it A row of piles 
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• 

was driven through the dam close to the lower edge < 
upper course of mattresses, and a waling strake was 1 
to both rows of piles. After the dam had settled belo 
surface of the water, a continuous mattress was built in 
on the waling strakes by means of skids placed across 
The skids were drawn out by the tug and the ma 
dropped to its place. Two courses of mattresses, eacl 
and one-half feet thick, were built in this way, and th< 
was then raised about two feet above the surface of the 
by loose willows and stone. A cross-section of this d; 
shown on Plate 13. 

ISLAND DYKE. 

(Between Dam No. I. and the Island.) 

About the first of February, 1877, foundation matti 
one hundred feet by thirty feet by two feet, boarded o 
eastern edge, were laid from the island to a point foiii 
dred feet below Dam No. I., where they connected wit 
mattresses laid the previous year. The total distance 
Dam No. I. to the island was one thousand six hundred 
forty feei The average depth of water was about t 
feet. 

DEEDGING. 

To insure immediate results from the works construci 
was decided to dredge a channel entirely through the i 
about midwav between the dvkes. A contract was made w 
N. Kimball, of Mobile, to excavate forty thousand cubic ; 
He commenced work September 16tli, 1870, with a il 
dredge. On November IGth, two other dredges thai 
been chartered from the city of New Orleans comm 
work. A narrow channel about eighteen feet deep 
dredged through the shoaL These three dredges cont 




I. 
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wk with intermissions, nntil Fetruaiy 3d, 1877. The ] 
llnnmber ot yai-ils removed was about fifty thousand, 
wrnl lines of Bounclings taken on February 3d, showed a I 
M depth through the shoal of twenty-two feet, a maximum I 
n of thirty-two feet, and a twenty feet channel one hun- 
i ten feet wide. For several days previous the cur- I 
] so strong that it was almoBt imposBiIjle for the J 
s to hold the dredgea The whole shoal seemed to be 1 



RESULTS OF THE WORKS. 

changes in the eastern channel caused by tlie East i 
bave been described. 
I effects of the works subsequently constructed were aa ] 
b: The surface of the water was raised above "New I 
ir," and lowered in the pass below the works. While 
>pe of the river above the works was only 0.024 foot I 
lie, and that of the pass below the island but 0,088 foot 
ile, the slope from "New Cluster " to the foot of the i 
Ivas 0.505 foot, more than six inches per mile. This , 
ndinary slope through the inlet channel produced a | 
current, quickly affecting the shoal. 
>ral Comstock, in his report of March 16th, 1877, page 
bkx as follows of the effects of this rise : " The rapid rise 
Oed a marked scour in the channel between tlie two T- 
<, and on February 5th, Then the reading at the CarroU- 
tago was 7.60 feet, the minimum width of the twenty- 
buuwl into the South Pass was about one hundred and ' 
if feet, wliile twenty-two feet of water coold be carried 
jb. Ou March 7th, the twenty-two feet curve had a 
iridtb of about two hundred feet, and the soundings, 
are not very close, indicate that 23,9 feet of water 
be carried into the South Pass from the Mississippi , 
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The channel developed very rapidly. On the 13th of April 
31.2 feet could be carried from " New Cluster " through the 
shoal, and the channel above " New Cluster " had improved, 
so that 244 could be carried from the river into the pass, 
and the twenty-four feet channel was about two hundred and 
fifty feet wide. A calculation from a survey made June 6th, 
1877, showed that four hundred and fourteen thousand four 
hundred cubic yards had been scoured out of the shoal at 
the head of the pass. 

The general effect of our works upon the head of the 
passes may be seen from a survey made on February 26th, 
1877, from which cross-sections of the three passes were 
plotted. In South Pass, on a line drawn from near the end 
of Dam No. U. to East Dkye, at a point four hundred and 
fifty feet below Dam No. L, there had been a deepening in 
the western channel of sixteen feet since May, 1875, and a 
shoaling over the eastern channel of ten feei On a line ex* 
tending east of East Dyke across Pass h. Loutre it had 
shoaled fifteen feet for a distance of two hundred and fifty 
feet, then deepened fifteen feet, with an average deepening of 
six feet entirely across the eastern portion of that pass. 

In Southwest Pass the average deepening was about two 
feei 

The location, description and results of the works con- 
structed at the head of the passes during the first two years 
are thus fully given to exhibit the method of solving the 
most difficult problem connected with the enterprise. The 
works described, no doubt injuriously affected the channel 
development at the mouth of the pass, and delayed its accom- 
plishment many months by temporarily reducing the flo^ 
into South Pass. 

GKAND BAYOU. 
Some of the effects of the works at Grand Bayou have beea. 
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illnded to iucitlentaUy in tlie discussion of tlie lieacl of the 

I !>.s question. 

J'iiB head of this bajon is five and one-quarter miles 

■■« the South Pass Uglitlionse. It had all the character- 

■!>(s ol a pa8» — & Bhoal at its head over which there was 

T-nh feet of water, a channel abont thirty feet deep and 

:.<- milna in length, and a bar at its month with about three 

■:l of water orer it The width of this bayou was about 

I ■ I hundred and seventy-five feet, ajid the area of its section 

I'liut five thousand square feet. This bayou discharged 

-"Dhr-three per cent, of the total volume of South Pass. In 

' 'K>>iiiber, 1875, work was commenced on a dam at the head 

' the hayou. A line of piles was driven across it and four 

Nidation mattresses were placed above them. This loca- 

lu vas selected ou account of lesser depths, but involved a 

'|'?oniJ current which interfered with the work so much that 

- '"'« lofiitiou was selected for it, three thousand seven hun- 

!"iifwt below the head of the bayou, where the width be- 

■'■m tie banks was two hundred and sixty feet and the 

Jitril depth thirty-one feet, and where the dam could be 

''lilt at ri(;ht angles with the current. 

Ifork at this location was commenced on the 16th of 

iiith, 187(1 Two substantial anchorages were built two 

■""bed feet above the lower lin3 of the dam, dividing the 

''m into three nearly equal spaces. The mattresses in the 

' ifidation course were one hundred feet long, three feet 

"■'■k. and of various widths, and were placed lengthwise 

i'lithe current Three tiers of mattresses were laid at this 

' '"". Tn June a line of piling was driven through tlie dam 

■ -iJiittresses were placed against it, but the pressure 

■ ' (the head of water being about sixteen inches) 

, '',:f down the piling, and both piles and mattresses 

' >- siwept away. Piles were again driven across the bayou 

' "'agb tlie dam in two rows, twelve feet apart, which were 
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braced to each other with two-inch plank and piles^ the 
butts of which rested on the horizontal mattresses. Tilted 
mattresses, twentj-six feet in width and two feet thick, weie 
placed in position against the upper row. Three courses of 
mattresses each twenty-five feet in width were laid horizon* 
tally immediately above the tilted mattresses ; then a second 
course of tilted mattresses was placed against the first 
course, and the dam was built out upon each bank about fiftj 
feet with willows and stone. 

The work soon after showing a tendency to give away, 
third row of piles was driven twelve feet above the seconc 
and braced to it with plank. Two mattresses, each two huX 
dred feet long, were tilted against this row, and the space b^ 
tween them and the shore was filled with willows and stom^ 
These mattresses gradually dropped below the surface ^ 
the water, so that in January, 1877, the water over them we 
seven feet deep. 

Examinations made on September 24th, showed a depth c 
eighteen feet over the mattresses. In December, 1877, itm 
dam was again built to the surface of the water by placiim 
eight tiers of mattresses above the upper row of piles, to 
foundation course being fifty-three feet wide and the U^ 
course fifteen feet. Previous to placing these mattresses, tl» 
greatest depth of water was twenty-three feet. In AprL 
1878, the dam, having settled again, so that there was a dept 
of five feet of water over it in the deepest place, was agai- 
built up above the surface of the water with loose willow 
and stone. 

This work was twenty-five feet wide and five feet thicB 
The total number of mattresses in the dam was seventy-foux^ 
the total amount of willows three thousand eight hundre^^ 
and eighty-eight cords ; of stone, one thousand two hundred 
and fifty-eight cubic yards. During the construction of th^ 
dam the overfall caused a deep excavation below it, the deptl 
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of water abont fiftj feet below the dam being fifty-seven 
feet. 

The accidents, losses and delays in the constmction of this 
work were due entirely to the absolute necessity for economy 
at the time the dam was constructed. A structure with a 
fonndation two hundred feet wide instead of one hundred 
feet, with the entire work built of mattresses placed hori- 
zontally, would have been capable of resisting successfully 
the force that so severely tried it. The effect of the dam 
upon the bayou above it was to shoal it quite rapidly. In 
March, 1878, the maximum depth between the dam and the 
pass was 11.5 feet, where originally there was thirty-one 
ieetb In the spring of 1879 there was so little depth that a 
steam launch drawing four feet could not enter the bayou. 
The indications are, that in a short time the deposit will 
reach the surface of the water ; that the marsh grasses and 
reeds will cover the place where formerly there was a depth 
of water of over thirty feet, and that nothing will mark the 
location of the bayou except the scattered clumps of willows 
that grow along its former banks. 
A section of this dam is shown on Plate 14. 



CHAPTER XIL 

DEVELOPMENT OF JETTY CHANNEL — TWENTY FEET CHANNEL Oi- 

TAINED — ^EFFECTS OF WING BAMS. ; 

I 

The processes of construction described in detail in the I 
preceding chapters, embrace nearly all the methods employed t 
at the jetties and the head of the passes, except the works of 
consolidation. 

The description of the works at the jetties and the lusioiy 
of the development of the channel were, at the close of Chap- 
ter VIII. brought down to June, 1876. 

Tlie channel continued to develop rapidly through the 
summer and early fall. A careful and detailed survey made 
on October 5th, showed a channel twenty feet deep, with a 
least width of two hundred feet, between the pass and ihe 
gulf. This survey was made by Mr. Eads's engineers. The 
government inspecting officer was not present, and no report 
announcing the obtaining of the channel was made to the 
Secretary of War. 

It was the opinion of Gen. Comstock that it was neces- 
sary to obtain a channel through the shoal at the head of tb® 
pass twenty feet deep and two hundred feet wide before Mr* 
Eads could claim his first payment from the Government 
As the latter held to the contrary opinion, and appealed froxtt 
the decision of Gen. Comstock, the President appointed » 
commission to decide the question and report to the Secre- 
tary of War. The members of this commission were GenB. J^ 

G. Barnard, H. G. Wright and B. S. Alexander, 

142 
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i letter gireD them br Secretary Cameron tliej were 

I to give their opinion on the foUo-B-ing qaestions : 

' Is the shoal at the head of the South Fosa a part 

as, or of the main MissisBippi Kiver ? and 

<l — " If Mr. Ea<ls obtains a channel twenty feet iu 

u tbe South Pass, exclusive of this shoal, is he entitled 

the law to his first payment of half a million dol- 

^y were also asked to give their opinion upon the depth 
rhith of channel neceasarj' to be secnred throngh this 
; to interpret the words "avenge flood tide" used in 
:, as applied to the head of the'pass; decide whether, 
reganl to permanency, the jetties were constmcted accord- 
j to the spirit of the act, and to present any general sng- 
iii>ti« which they might consider necessary. 
Tbe oommisaion arri%'ed at Port Eads November 12th, 
>'<>, and after making a careful examination made their re- 
port on the 19th. 
Thfy Ktate In answer to the first question, "That this 
:'0il is not escluaively a part of the South Pass, for it es. 
I'is entirely across the river from shore to shore. It ia 
■rijfor© a shoal common to all three of the pasBes, but the 
■ innel (or channels) through this shoal, by which access has 
11 bad, or is to be ha*l in future, from the river above into 
liie Sonth Pass, is a part of that pass." 

Thiy answer the second paragraph of tliis question in 
u>A affirmative, since th« obligation of the United States 
G<R«niiDi;ut to pay half a million dollars applies exclusively 
*o tlia *■ wide and deep channel, between the Soutli Pass of 
'''" Miaiiiftsippi River and the Gulf of Mesieo," since, in 
' if opinion, the payments are not affected by the channel 
•I llie hetwl of the pass, unless it should be delayed so long 
*» to incur the forfeiture of the concession as stated in the 
*rt. They consider a channel twenty-six feet deep and two 
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hmndred feet wide as sufficient for a permanent ch 
through the shoal at the head of the pass. The pla 
*' average flood tide " should refer to the low water sta 
the river, since it is necessary that the full depth shou 
maintained through all seasons of the year. In regard i 
stability and permanency- of the jetties, they consider tl 
general plan they correspond substantially with that des 
by the Board of 1875, and that Mr. Eads has departed 
its detailed plans only as experience has shown to be i 
sary, and although a small amount of stone has been 
thus far, the jetties, they say, " except at their sea en 
deep water, where some damage has been done, have rei 
without material injury the floods, storms and waves 
there has been more than a year's exposure, with its ^ 
and autumnal storms for some portions of the ex 
work." That while the jetties do not exhibit the " sul 
tial and permanent work" ultimately contemplated b; 
law, they have been designed and constructed thus fa 
cording to its spirit. They offer the general suggestioi 
the jetties, especially their sea ends, should be loaded 
heavily with stone and their consolidation hastened. 

And they say further : " We are of the opinion thai 
enlargement of section at the sea ends and consolid 
throughout by the application of stone should be under 
at once, and a reasonable progress therein be made the 
dition of the second and all future payments." To m 
compliance with this recommendation, the condition of 1 
payments would have been a direct infraction of the i 
concession, which left Mr. Eads entirely " untrammel 
the location, design and construction " of the works, 
recommendation caused him to write a letter of remonst 
to the President of the Commission, Gen. Barnard, in ^ 
he stated in effect that he did not believe he would rec€ 
single payment on the work unaccompanied with some L 
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I on hU part or unjust conditioiL (For the detailed 

s nf the Btiard see Appendix 10.) 
i report, with an extended discussion of the first two 
H l)y Qua. Gamard in behalf of the Board, was re- 
d (u Attorney -General Taft for his logol opuiion. His 

a were as fallows : 
1. That Mr. Eads and his associates are bound bj- the es- 
I leriDS of the said condition, on paiu of forfeiture of 
ir privileges, etc, to secure a narigable deptli of twenty, 
lntT<twi>, twenty-fom- and twenty-six feet, within the 
I prescribed, throuj-h the channel over tb& shoal at 
1 of the pass, and likewise over th^* bar at its mouth ; 
K lijr uucoHBai'V implioatiou, they are also bound to secure 
HHigable width of the required depth in each instance 
i|{li the channel at each of those points; and that the 
)UH iu suid condition, as to the depth and width, are 
F ont^s of tlie kind which apply to said shoal. 
f 1 That the provisions in other parts of the statute reipiir- 
^fipeeific depths aud widths, varying from twenty feet iu 
plh by two hundred feet in width, to thirty feet in deptli 
B hundred and fifty feet in width, relate solely to the 
t the mouth of the pass. 

t the payment of the first and other installments is 
Ifid exclusively by the terms of the particular prori- 
Kuthorizing such pa^'ments ; and that since the speci- 
:bii and widths mentioned in these provisions have 
Q ntily to the work at the mouth of the ]>ass, so soon 
6 depth aud width retpiired for any such payment are 
lled^ it may then be made, provided no forfeiture has 
H incurred under said condition. 

" Aocordiijgly, the answer I make to your question is, that 
_^firBtin»uUm6nt of $500,000 can be made when the chan- 
it the mouth of the pass is twenty feet deep and two hun- 
t vldo, although the same depth be not obtained 
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tliroogb the sboal at the head of the pass, if no forfeittue 
shall have arisen by action of Congress, or without action 
of Congress, as provided in the condition mentioned." 

The deposit of soft mud, which usually occurs in the river- 
bed during the low-water season, slightly reduced the deptl 
and width of the channel through the jetties, so that then 
were several points where it was deficient. This contractioi 
of the channel occurred before the insj^ecting officer mad< 
his survey. The three dipper dredges were brought fron 
the head of the pass to enlarge the channel. Uiifoi-tunately 
it was necessary for them to perform considerable work a 
the sea end of the jetties, where they were almost constiintli 
exposed to the waves, which made it dangerous and almos 
imiK)ssible to work dredges, that required to be anchored t< 
the bottom by upright posts. Accidents, delays, and grea 
expense were the results. It was not until December 27th 
that the channel was restored. On account of this delav. 
and the discussion of the legal points at issue, payment was 
not made to Mr. Eads until the «Qiddle of Fel)ruarv, 1877, 
although ho was cl?arly entitled to it on Octobcir 5th, 1876. 
In conscquencs of this delay, a:id the want of ncoessaiy 
funds, very important works at the head of the j^'^isses were 
necessarily postponed, and afterward built at a higli stage of 
the river, at a greatly increased expense and loss of time. 

During the interest and excitement attendant upon the 
attempts to secure the twenty feet channel, an event oc- 
curred, which cast a gloom over the whole work. This wa.^ 
the sudden death, bv heart disease, of Mr. Bavlev, ResidcXJ 
Engineer, on December 14tli, 187G, at the age of ^ fifty-fi^ 
years. His active and useful life deserves a more, extend^ 
sketch tlian is appropriato here. As a civil engineer, e^ 
gaged in the location and construction of levees and railroad- 
as a state legislator and a member of the Xew Orleans Boal^ 
of Health ; as a writer on subjects of interest and benefit * 
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ins fetlow-citizeiiH ; ia all tliese capaciliea he oxliibited a 
'.'Tilt int«rc8(, sound jndgment, nnd a ilcTotion to tlie lipst 
::.teresiit ot his fcUow-men. His long experience and es- 
iLUntiro fitadieH iu the hydraulics of the MlsBissippi Biver, 
I'K'Oglit to the question of deepening the month of the river 
I wiet rnlnahle assistance. During the inception of the 

I'.y enterprise, his able articles in the public press and hia 
'-:U:n to members of Congreas, ably written, with strong 
ai:>imonl!« and facts clearly put, bad great inilueuee . iu the 
'■lection of the jetty plan tor the improvement. 

ffhsn the construction of the jetties commenced, his coun- 
*l lx>th in regard to general methods and the details of the 
''oit Wfre invalnablw. He was most intensely interested in 
"lie saccewt of the jetties, on which he bad publicly staked 
Iti* reputation as an engineer. Mr. Eads cherished tor him 
^ tnmt affectionate regard, and the highest respect as au en- 
giufer. and he spoke the sentiments of all Mr. Bayley's ns- 
KidntffS nil the works, when, on being presented with the 
'Frtifiaite of the United States Inspecting Officer, stating 
'i'Bl <t channel twenty feet deep and two hundred feet wide 
'HiM, he said, " My only regret i& that Mr, Buyley could 
"ut have lived to share iu our glorious success." 

Ifcon after the death of Mr. Bayley, Mr. Corthell was pro- 
""'tnl to the position of Besident Engineer, and Mr. Schmidt 
lc> tliat of Chief Assistant Engineer. 

In tlie following year the construction work at the jetties 
■^ladsted mainly in raising them by mattress and willow 
^oik ; by conaolidating them, especially near the sea ends 
■"^^h hirg« cinantities of stone, and by tlie construction of 
"^'^/j ilains for confining the current. The mattress work 
''■rtliii whole line of jetties had become considerably com- 
I'f^MijJ by ita owa weight and that of the sediment lodged 
"■" it, and the rock placed upon it In many places the sub- 
^^dcncv had become so great that the depth of water flowing 
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over the jetty was from two to three feet. The mattrc 
were generally, however, so near the surface of the i« 
that it was impossible to float another tier over them. ^ 
ous plans were resorted to for raising the jetties above 
surface of the water. 

First — ^By building mattresses upon the ways on s] 
towing them to their location, and then at high tide 
means of a steam pile-driver, raising one side of the mat 
and forcing it to its place against the guide piling. 

Seccrnd. — By building mattresses on ways, constructe 
a decked barge. These ways, about one hundred and 
feet in length, were built of round pine piles spaced six 
apart on the deck of the barge, and at right angles witL 
edgo on which they rested, and which they overhung a 
twenty-five feet, and to which each pile was hinged, 
butts of the piles were firmly fastened together. The 
tress, often one hundred and fifty feet in length, twentj 
feet in width, and two feet thick, was built on these t 
The barge was then towed to the place required ; a latch 
' secured the butts of the piles to the deck of the barge 
"let go;" the overhanging ends dropped suddenly on 
jetty, and the mattress was thus launched to its place, 
barge was then pulled away by the tug, the piles drawing 
from under the mattress. The butts were latched down a 
and the barge was towed to Port Eads for another mattrc 

Third. — By building mattress work in place on the jei 
This was done by first cuttin<x hickory pins in lengths to 
the irregularities of the top of the jetty, and inserting thorn 
the cross-binders of the old mattresses. The willows 
then placed between the pins in the same manner as \ 
built on the ways. Several thousand lineal feet of the je 
were raised in this manner, and well loaded with ru 
stone. 

Fourth, — ^By building mattresses on skids laid across 



DETELOPMENT OP JETTY CHANKEL. 149 



■ ing timbers, which were fastened to the river and sea rows of 

J piles. This kind of construction was adopted for raising the 

eml of the east jetty, which had settled from five to nine feet 

below the surface of the water. When two or three hundred 

lineal feet of mattress work had been constructed on these 

skids, the latter were pulled out by the tug ; the mattress 

dropped into the water, on which, while floating, were built 

other courses, until the weight was sufficient to ground the 

mass upon the submerged jetty. It was then securely held 

in place by large quantities of stone. 

The wing dams that had been previously constructed on 
both jetties at Stations 100, 112 and 118 were raised to the 
surface of the water by mattresses laid horizontally. A spe- 
cial construction was adopted for those at Station 118, by 
which a broad base and a slope seaward were obtained. 

In all places exposed to the violence of the waves, where 

the top tier of mattress work was liable to be thrown oflf from 

the jetty during storms, the mattresses were generally firmly 

secured in place by a row of piles, driven close against them 

on the river side, and often by a new row of j)iles on the sea 

side, wherever a pile-driver scow could be floated. Near the 

ends of both jetties the mattress work was still more firuily 

secured by heavy timbers placed across the jetties and bolted 

to the piling. 

Many new wing dams were constructed, the space between 
tte river ends of two opposite wing dams being generally 
*l)out six hundred and fifty feet, though at some jioints less 
than six hundred feet On the 24th of Julv, 1877, twentv- 
liine wins dams in all hatl been built. Some extraordiiiarv 
effects on the channel were produced by these structures, 
which we will describe more in detail. 

On account of the wide expanse above the head of the 
^^8t jetty, the current produced but little eff'oct upon the 
hard clayey bed- The width between the east jetty and the 
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west shore line varied from fonrteen hnndred feet at Station 
26 to sixteen hnndred feet at Station 40. In order to concen- 
trate the flow of water over this space, wing dams were bnilt 
in pairs at Stations 26, 30, 35 and 38 from the east jetty and 
from the west shore. Those built from the west shore ex- 
tended into the channel about one hundred and fifty feet be- 
yond the line of the west jetty. They narrowed the water- 
way to about five hundred and seventy feet This work was 
done in the fall and winter of 1876. During the flood season 
of the following spring the effect of these wing dams was as 
follows : The channel from Station 26 to Station 40 improved 
rapidly, but the more marked effect of this concentration was 
seen below the heail of the west jetty, where there had been 
no confinement of the waterway, and the channel was nearly 
nine hundred feet Avide. In April the maximum depth in 
the channel was thirty-three feet ; on May 25th, it had in — 
creased to seventy-five feet, and a remarkable enlargement 
laterally had taken place. On July 5th the depth was ninetj^ - 
five feet and the width of the basin thus formed was nearl 
eight hundred feet. 

In order to investigate the causes of this peculiar pheno: 
enon, float lines were run on June 26th from Station 26 fc: c 
Station 66. The river at the time was at the flood stage cn^J 
that year, the reading on the CarroUton gau^ being aboK;i«< 
eleven feet. 

Slope observations were made at the same time betwee* n 
East Point and Station 60. These were made by noting ttxe 
surface of the water on gauges set at various points on th-^ 
east jetty by careful leveling. These readings indicated th^* 
between East Point and Station 30 the fall per mile of i^^^ 
surface of the water was about four inches, between Static 
30 and Station 37 eighteen inches per mile, while from 8^^^ 
tion 37 to Station GO the surface was nearlv level. The 
suits of float observations agreed very closely with the slo 
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i aveiage relocity of the ceutral thread of tlie currenl 

. 8tution 30 to 50 was oeurlj' three hnndred feet per 

ite ; beyoml that point tlie force of the ciirreat was eu- 

|- broken. The floatB moved in nearlj parallel lineB from 

ID 30 to Statiou 40, from which point they converged 

ly, until at Station 50 the greatest width between two 

vtax not over one hundred and thirty feet, except those 

t v«K caught liy the strong eddiea that existed on either 

e of the straight current, and were often moved quite rap- 

■ op stream, the eddy giving them a circular direction, 

(liivwiiiiC tlieiu into the straight current several hundred feet 

above their point of departure from it 

These «troug eddies and the vortices caused by them were 
l^kiuly «cen, and the line of demarkation between them and 
tlie straight current was very distinct to the eye. 

Tlie effect of these wing dams was. in accordance with 
Uie (established principles of the " vetia contra^ln," tlie con- 
ted vein, of Newton, and very clearly illustrates tliose 
dples on a large scale. It also illustrates the extraor- 
r force of an eddy current ; for although the velocity of 
vt current in these eddies was not in some instances over 
y ffot per minute, yet on account of its circular motion 
tncd this great basin rapidly, until encroaching upon 
V vest jet^ it undermined the foundation of the mattresses 
tl caused a crevasse to break through the solid wall of the 
7 about one hundred and fifty feet wide, with a central 
b of thirty feet on the sunken mattresses. Tliia crevasse 
g caused by an eddy current, and not by a head of water, 
led but a short distance beyond the jetty and was 
Sij dosed by mattress work. Using the elements as we 
lad them, namely the mean velocity, volume, and the width 
!)« straight current, we find by calculation, that a depth 
Pbuwtiy-6ve feet should have existed, and this was the niaxi' 
a depth observed. The river floods subsided in August. 
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and during the fall a deposit took place in the deepest part 
of the basin, decreasing tlie depth to about seventy-five feet 
This deposit, however, was very soft, the sounding lead sink- 
ing into it several feet 

During the flood season of 1878 the material deposited in 
the basin was quickly removed ; the eddies on either side be- 
came stronger even than they were during tlie previous 
year; the straight current was brought into still narrower 
limits, and a depth of one hundred and fourteen feet was 
reached. The effect of this great disturbance upon the chan- 
nel was very injurious, heavy deposits of sand being made at. 
various points from Station 80 to the crest of the bar. The 
object for which the wing dams were built having been ob- 
taiuodi namely, the deepening of the channel opposite them, 
they were removed back to the line of the west jetty — ^thus 
increasing the width of the channel one hundred and fifty 
feet above Station 40, and remedying the evil. 

This l)a8in gave an o])portuiiity to investigate the question 
of the stratification of the material comprising this portion 
of tho bar. An instrument was made, weighing about eighty- 
five pounds, which had a sharp steel point for ])onetrating 
the material at the bottom, when dropped from tlio laimch. 
This i)oiut was fitted into a two and one-half incli gas pipe, 
about eight inches long. In tho side of the point was an 
opening about two inclies squaro with a projecting lip on the 
lower edge to catch tho material when the sounder was 
drawn up. •This short piece of gas pipe was screwed into 
another piece about two feot long, so that when tho cavity 
was filled th(i point could bo unscrewed from the longer piece 
and the material removed. A mass of lead was run about the 
gas pipe to give it weight sufficient to strike the bottom 
with great force. To liold tlie ]ioint downward while falling, 
a white pine post about two and one-half fe(^t long was fitted 
into the gas pipe and secured to it firmly by side straps of 
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iroa A rii^ with a half-incli rope attached was fastened in 
the end of the post and the machine was dropped fi'om the 
side of the launch, the rope running through a sheave, set in 
a post about five feet above the rail. The material brought 
from the different localities and depths was dried, then 
pounded up, if clay, and sprinkled on gummed paper. A sur- 
Tey was made at the time of making these observations. The 
chart of this survey when compared with previous charts 
gave the data for making a sketch showing the line of de- 
markation between original material and that on any areas 
oier which shoaling may have taken place since the jetties 
were commenced, and on which new^ deposits must have been 
made. On the sketch the points from which the specimens 
vete taken were located and noted according to whether the 
material was clay, sand, mud, half clay, or half sand. On 
this chart a characteristic curve was drawn at twentv-six feet 

a' 

depth, as the line between clay and sand seemed to he ap- 
proximately near this level. A record which was kept of the 
depth at which each kind of material was mot by a dipper 
tlreJge working at Station 22, shows that the lino botwoon 
sand and clay at that locality is at about twenty-eight feet 
depth. 

The size of the sand particles, as ascertained by the sedi- 
Di^nt observations of Captain Brown, United States Enji^i- 
neers, varies from one-one thousandth of an inch to oiu^-lif- 
**^th of an inch in its largest daimeter, the latter size boing 
^^^ rare. It is reallv a fine mineral silt with a small admix- 
t^re of alumina. 

The pockets of clay, so called, are no doubt very similar 
t^the material found in the "mud-lumps," which, according 
to a careful analysis made by Captain Brown, is composed 
^^ the following ingredients : 
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Silica 58.00 parts. 

Alumina 29.67 

Lime and its Salts 5.34 

Magnesia 3.50 

Iron and its Salts 2.46 

Common Salt 1.00 



Total 99.97 

The hardness and supporting power of the material 
the surface to twenty feet depth, is seen from the reco: 
the piles driven on the line of the jetties. 

The average results are as follows : 

Weight of hammer 3000 poundi 

Its averaTO fall 19l feet 

Average number of blows 80 

Average depth driven 19i feet 

Average distance driven at last blow J of au ii 

This is the record of the piles driven along the w 
length of the west jetty ; and the record of those drivei 
the east jetty show nearly the same character of material 



CHAPTEE XnX 

HKAKCUL EMBARRASSMENTS — DESCRIPTION OF THE DREDGE-BOAT 
0. V. B. BAILEY — TWENTY-TWO FEET CHANNEL SECURED — RE- 
POBT OP COMMISSION— CONGRESSIONAL ACTION. 

The financial embarrassments with which the work was 

iampered during the spring and summer of 1877, not only 

rendered its further prosecution difficult, but its completion 

doobtfu], in the minds of the majority of those interested in 

* The amount of construction work done and its great 

cost was far beyond what the concurrent channel results 

indicated. The five hundred thousand dollars received from 

tne government in February had all gone to pay pressing 

indebtedness, and to meet obligations and claims that could 

no longer be put oflF. It was necessary again and again, 

ii^onth after month, to renew notes and extend the time of 

Payment for bills of material Arguments, and appeals even, 

^^re often necessary to obtain the renewal of favors already 

Panted so many times. 

■"le fickle channel at the sea end of the jetties mndo these 

financial labors still more arduous, and their result more and 

^ore uncertain. It was a very discouraging period in the 

iiistory of the enterprise. The most strenuous exertions 

Bad been put forth by Messrs. Eads and Andrews to raise 

tne necessary means to meet the pay rolls and incidental 

^^Penses, but now every available source w\as exhausted ; the 

V^J rolls were two months overdue, while the construction of 

^C'y extensive and expensive work, at the head of the passes 

155 
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especially, was imperatively necessary not only to obtain tio 
required channel into the pass, but more important stilU ^ 
restore to it the volume necessary for the more rapid i®" 
velopment of the jetty channel. 

The financial depression at last became so great, t^ 
Messrs. Eads and Andrews, who had gone north for the f^*^ 
pose of making the necessary arrangements for money 
caiTy on tlie work, telegraphed Mr. Corthell,' the Eesid^ 
Engineer, on August 7th, as follows: "Discharge the wh^ 
force except those necessary to protect property, unl^ 
they are willing to work for certificates, payable on rece* 
of the twenty-two feet payment" All the employees wc^ 
immediately summoned to appear at the office ; the situati^ 
was briefly explained to them, and without any attempt 
persuasion, those who were willing to remain on the con<S 
tions named were asked to come forward and sign an agre 
ment to that eflFect It was a gratifying proof of confident 
in the work on the part of these men, that only two out • 
the seventy-six refused to accept the terms. The faimef= 
with which they had boon treated; the promptness witu 
which, until now, they had received their monthly pay ; tl* 
evideneo of final success, which they saw in the steadiB 
improving channel, and in the constant sight that daily me 
their eyes in the rush and whirl of the swift waters, as the- 
cut their way tlirough the sand and clay to tlie deep water 
of the gulf, and more than all, the interest in and devotion t:^ 
th(i work on whi(.*h thoy had been so long engaged ; all the** 
reasons made them nearlv unanimous in their resolve t< 
remain. 

The scene that was witnessod at Port Eads on that sultry 
afternoon in August, was oxtronioly interesting and exciting" 
Little did the groat valley rcilize that its vast commercial 
interests were being advanc^nl by a few laboring men at the 
mouth of the Mississippi lliver, to whom great credit shoulS 
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en for the devotion to duty and faith in the ultimate 
9 of the jetties exhibited by them in the calm and 
ined spirit with which they came up and signed that 
± 

>iigh the jetties were generally raised to the height of 
) flood tide, they were by no means impervious to the 
water. Through the openings of the mattresses the 
water forced a strong current. Float observations 
that at least thirty per cent, of the volume passing 
?oint " was lost through and over the mattress work 
reaching the sea end of the jetties. It was evident 
secure the full benefit of the confined current, the 
ces of the mattresses must l^e closed by the consolida- 
the works, but more especially by inducing the river 
sit or bank up its sediment along the slope of the jet- 
'he latter result" was slowly, but very effectually ob- 
jy the wing dams. They did not stop the entire flow 
urrent ; they simply checked it, turning the larger part 
' jetty channel and passing the remainder with the 
it in suspension through the meshes of the tilted 
808 with a feeble current, which, unable to hold up 
)ended matters, dropped them behind the dams and 
lie jetties. This process, carried on continually 
the period of high river, slowly built a batture or 
aiiist the river side of the jetties, rising higher and 
until in many places the surface of the water was • 

ame effect was seen on the sea side of the jetties as 
ard as Station 80 on the oast jetty and Station 95 on 
i jetty. Each season showed new deposits of this 
d every cubic foot of material thus deposited against 
es helped to hold l)ack in the channel, for its devel- 
the waters that otherwise would have escaped and 
useless. 
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By the 30th of July, while no increase of depth was seen 
on the outer bar, the channel had improved so much that '^ 
twenty-two feet in depth by two hundred feet in width ooulA 
be carried from " East Point " to Station 105, or ninety "^ "\ 
cent, of the whole distance through the bar. The least wid^ 
of the twenty-one feet channel was two hundred and fift®** '^ 
feet, and only four thousand cubic yards of material remaix>-^ 
in the way of a channel iwenty-two feet by two hundred te*^ 
Hoping to remove this obstruction by the ordinary mej 
Kimbairs dipper dredge, on September 22d, was fitted up 
set at work at the sea end of the jetties (where nearly all t ^^^^ 
work was to be done) with good prosj^ects of success at 
but, stormy weather intervening, the sea became too roi 
for a dredge of this kind, and after several weeks of unavi 
ing efforts to work against the elements, the attempt wi 
abandoned. 

To meet such an emergency as this, and to provide for tfc:^® 
future maintenance of the channel, Mr. Eads constructed ^ 

dredge boat, which in general plan and in most of its detaiK-— ^ 
was his own invention, and which coml>ined all the requfc^'" 
sites demanded of a dredge compelled to work in deep watei 
in a strong current and in the sea-way often found at the em 
of the jetties. It was evident tliat for some time to come, 
least until the final development of the channel, two condi 
tions were at any time liable to arise to require a change 
"be made in the channel by artificial means. 

Flrsi. — A channel much deeper than required but too 
row. 

Second. — A channel of greater width than was necessary 
but of too little depth. 

In other words the current might recover the full section 
reqiiired for its wants, but such a section might not conform 
to the exact dimensions in depth and width demanded by the 
legal and ai*bitrary specifications of a Congressional enact- 
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titat, without some means of increasing slightly the 
U] widtli at certain points, although a few yarda only 
nl sh'julil need to 1>e removed, the paynients both 
Ding anil maintaining the channel might be delayed 
bs as they bad beon in this case. There is no doubt 
be QOth of September, two days' work by a suitable 
hnuld have anoured the twenty-two feet channel 
w dredge-boat oonstracted at Pittsburg, Pa., by D. 
brmll & Co., and named " G. ir. It Baylcy," ar- 
Port Eads November 15, 1877. After som*) delays 
^ necessary alterations, she cummenced wurk on the 

It conditions which eiist at the mouth of the jettiea, 
Uodod to, render the use of a dredge-boat which 
t the waves a necessity — the ordinary dredge-boat 
till water would lie almost nseles^ for the purpose. 
r tliis reason that the dredge-boats Macadeater and 

(rers designed. 

bwls had been for several years in operation in 
it P»88 and Pass £i Tjontre. They operate by having 
>ller arranged to be lowered below the line of the 
ire it stirs np the mud and sand, and the current 

propeller is thrown against a sheet iron shield, 
uses it tu rise to the surface of the water, charged 
Seposit from the bottom. 

soiy opou which they work is based on tlie assnrop- 
the current will carry to sea the sediment which is 
p into it. The theory npou which Mr. Eads based 

at tbo tnouth of the South Pass is founded on tlie 
an that rivers flowing over deposits of silt, which 
3iey have made themselves, are continually charged 
imtity of sediment proportional to the velocity of 
D. Hnnce, if the water be already charged with its 

wntitj of sediment, any additional amount thrown 
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up into the stream will quickly fall to the bottom again, and 
therefore dredges operating on the plan of the Essayom and 
JIacadester can only deepen a bar of any considerable length 
by repeatedly throwing up near the surface of the stream the 
sediment which the propeller disintegrates at the bottom. 
This principle was well illustrated by the fact that the 
dredge-boats were only operated during the ebb-tide, when 
the current is the strongest, and when it has not had time to 
gather up from the bottom the additional quantity of sedi- 
ment which it is then capable of supporting in suspension. 
It was to be expected, therefore, that the plan of the BLiyley 
would be entirely different in principle from that of the gov- 
ernment dredge-boats. 

In the case of the Baylcy, the water is made the vehicle of 
transporting the deposit from the bottom of the river 
through a large suction pipe and a powerful centrifugal 
pump, into capacious tanks built in the body of the boat, 
wliicli transports the dredged material to back of the wing 
dams or out to the deep water in front of the bar, where it is 
discliargod through the bottom of the tanks. 

Tlie principal obstacle which has interfered with the suc- 
cessful pumping of sand or silt from the betls of streams, b^ 
arison from the difficulty of proportioning the quantity oi 
solid matter to the volume and velocity of the stream whic*^ 
is made to transport it. A given volume and velocity <^^ 
water througli the suction-pipe is capable of sustaining i^ 
suspension a dofinito amount of solid matter. If too gre^* 
an amount of solid matter bo admitted into the suction-pii>^» 
the stream is unable to transport the excess ; the pipe b^" 
comos cloggi^d, and the pump ceases to throw either water o^ 
sand. 

To remedy this difficulty, the end of the suction-pip^ 
which rests upon the bottom of the river is curved into th^ 
form of a flat scraper, four feet in width, which is armed witl* 
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n1 pliitc, forming a Ijit, wljich may be fairly compared to 

tbe bit in a carpenter's plane. To prevent this bit Irum mak- 

isg too deep a cut in the sand, the end of the pi])e is sup- 

: rted on a horizontal plate, which rests ui)on the sand in 

uice of the bit or scraper. To insure the proficr ()uau- 

■> ill wiiter in the Buctioa-pipe with the sand, the horizontal 

jilnte just described forms the bottom of a water chfimber, 

tiito which the water is ailuiitted from above on both sides 

■' the pipe. This water is drawn into the suction-pipe 

I'ligh n narrow opening as wide as the scraper. The end 

. ilie Buction-pipo, therefore, is continually scooping in a 

^t^eaID of sand four feet wide, and a stream of wattr of the 

Bame width, immediately above the sand. The cut made in 

llip sand is eight or ten inches deep. The water enters about 

i <• c inches in' depth of stream, and the sand, which is pass- 

^ iu over the top of the scraper, is therefore kept fluid by 

llie wat4.T. The scraper is designed to be moved at a speed 

ijf from ten thousand to fifteen thousand feet per hour. 

^^B ccntrifut^aJ pump in the Baijkij ia the largest one of 

Bftind ever constructed in the Uniti-'d States, and is known 

^Bb Andrews Cataract Pump. It was built by Mr. Joseph 

Mwards, 14 Water Street, New York, on the patent of Wm. 

I>. Andrews, and Is of the same character as the two which 

'"niished the magnificent cataract, which our readers will 

KtDpiaber to have seen at the CentenuiaL The one in the 

^i^D is twice the cajiaoity of the two referred to, combined. 

Unlaa is six feet in diameter, and three feet wide. This ia 

•■aTBii by an eight-inoh steel shaft, actuated by two engines, 

^cli twenty inches stroke, and twenty-fonr inches diameter 

•cylinder. The steam is supplied by four four-flued steel 

■i^i«, each tweuty-six feet long, and forty-two inches in 

■•^uoeter. The pressure allowed upon them by the United 

****« i&flpocting oiEcer was fised at one hundred and fifty- 

e ponnda per square inch. The working pressure is, hov- 

11 
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ever, limited by Mr. Eads to one liondred and twonty-firo 
pounds, to insure additional safety. All tho engines exliaost 
tbeir steam into a largo surface condenser, in wliicli a twenty- 
sis inch yacuum is maintained. The boilers are placed f( 
^-:ird of the tanks, in the bold of the boat. 

The suction-pipe is twenty-aereii inches in diameter, 
one-quarter inch wrooglit iron. It is attached to the hull 
the boat, in a recess four feet wide, which extends from t1 
Bteru twenty-five feet forward. It joins the boat immodiat 
above the bottom, and is attached to it by a universal 
of peculiar conatruction, not being hemisphericaL The 
and socket joint tor pipe of such size, with the lateral 
vertical movemonta to which it would be subjected, ' 
so unwieldy in size as to necessitate the present novel 
which is the subject of one of Mr. Eads's patents on the bo 
This joint admits of a motion of the pipe of sixty degree 
any direction ; that is, thirty degrees from the line of i 
axis when straight, without the area of the pipe in the 
being reilueed by this deflection. 

The working position of the suction-pipe for tn-enty-a 
feet of water, is an angle of about thirty-five degrees fro: 
the horizontaL When the dredging ceases, tlie end of tl: 
suction-pipe is raised up above water, and secnroly bouae 
nnder a fan-tail extension of the main deck of the boat, whia 
projects some fifteen feet beyond the stern-post. The dil 
charge pipe is thirty inches in diameter. 

Tlie pump stands just forward of the universal joint ; t& 
center of the shaft is exactly four feet above the boat's bfl 
torn, and the engines which turn the shaft stand aboat 
feet forward of the pump. A few feet forward of these e 
gines the tanks commence. These are sixty feet long ii 
nineteen feet wide, and the tops of them are twelve feet 
the main deck of the boat, the boat having ten feot deptb 
hold, and ang^r-tirofc»ibtowBfc f- - • 
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I tanks are dWided into four compartments, each of 
1 temiinates in a hopper at the bottom, having lui upeu- 
QT foet ill diameter throuf^h the hottom of the boat 
1 openiogs ate cltjsed by valveB of eimilttr diameter, 
liKving a vertical rise and fall of thirteen inches. Each valve 
is ftuspendi'd by a single rod in its center, which is attached 
bj a hydraulic jack, six inches in diameter, firmly secured in 
Uw upper portion of the tank ou a strong oak timber. The 
power of the jack la regulated to twelve and one-half tons, 
vtiich imcarea close fitting of the valves. The jacks are e\- 
on-^ingly simple in construction, and are all four supplied 
"V a Iiydraulic ram, which is a modification of the Cameron 
: iiDiji, first designed by 5Ir. Eada in the construction of the 
^:. Louis bridge. The steam piston of the ram is seven 
iiii-hes in diameter, while the plungers are bat two inches, 
i:"l are simply extensions of the piston-rod, running into a 
tron|r horizontal pump-cliamber, at each end of the steam 
(iliiider. By this arrangement, a constant pressure of about 
''II' tbonsand pounds to the square inch is always ready to 
t« ujsed in closing the viilves of the tanks. The ram being 
antofflatic, remains at rest with the steam pressure upon it, 
milil one of the valves is opened at either one of the hydrau- 
lii-jncks, when it immediately supjilies the quantity of water 
"filled in thp jack. To fat-iiitate the discharge of the sand 
^J^xa the tjink^, a powerful Cameron pump is placed on board, 
'lioamctioii-pipe of whicli is nine inches, and the discharge 
in]K six inches in diameter. Tliis supplies two jets, of one 
*iu) ooe^oartor inches diameter, near the bottom in each 
jluqjper. 

^^Ut is sometimes desirable to discharge the dredged mate- 

^Bd from the centrifugal pump, not into the tanks, but on 

^^*Uior aide of and at a distance from the boat. For this pur- 

I'OM two discharge pipes are provided, one on each side of 

^ boftt, which can be swung out trom it by meaua of a der- 
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rick, fljid through which the sediment may be carrieil and 
discharged from the side of the l>oat. The discharge pip6 
of the pump is arranged so as to counect, by a curved joint 
of pipe, with either of these outside discharge pipes, or with 
the oeutral pipe leading into the taid^ The boat k bailt 
entirely of iron, and is considered a very anperior job. It it 
about two handled feet in length over all, and is propellwl by 
two horizontal engines, each seven feet stroke, and twentv-oM 
inches diameter, tnrntng wroagbt iron shafts with nroaghi 
iron wheels, twenty-five feet in diameter. The paddles w 
of wood, eleven feet long, and fourteen inches wide. The boil 
is siirrounded by an iron bulwark, about thirty inches 
set back five and a half feet from the side of the hull. TL» 
tanks have an estimated capacity of six hundred and fifty 
tons of dredged material and water. Two overflow gates art 
provided for the tanks, which allow the water to escape wbeu 
they are filled to the overflow level, tlie sediment settling to 
the bottom. The pump raises one hundred and tliirtj 
of water per minute, twelve feet high. The boat draws aboni 
five feet, with coal on board rea<^ly for work. The en 
were non-condensing engines at first, and those that droTB 
the pnmp had oscillating cylinders, twenty l)y twenty laohei 
These were defective, and were exchanged after the first yet 
for the present ones, and condensing apparatus was luldeit 
Since these alterations the boat has given entire Btitisfactioik 
Her total cost was a little over one hundred and fifty tlio' 
sand dollars. 

To avoid turning the boat at the end of each trip, bIj8 i 
provided with a rudder at the bow, and one on each of tl 
two parts of tlia hull at the stem, where it is dividwi I 
enable the suction-pipe to be housetl. The dredging is A(M 
by mo%-ing the boat through the channel, down stroatDi 
about two and one-half miles per hour, with tlie BcrSf 
down. As soon as the tanks are filled the scraper is t&uw4 
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W(J tLe boat proceeds witL lier load to the place chosen tor 

' ■ ipiog it. About two-thirds of the time is lost in diimp- 

. iiid retnrning to position. The tanks are usnally filled 

imm six to eight minutes, about one-half the contents 

i!l; dredged materiaL In sand, she will easily esoavate in 

^ way three thousand five hundred cubic yards in ten 

iiiiare, and in mud five thousand cubic yards. If steadily 

pniiiping and discharging the material overboard, without 

poing with her burden to dump it elsewhere, she raises it at 

the rate of ten thousand five hundred cubic ynjds of sand, 

er fifteen thousand cubic yards of mnd, in ten hours. 

I Baifley is especially adapted for her peculiar work, 
I superior to the powerful dredges used on the Clyde, 
, for a similar purpose, and under somewhat sinii- 
litiuDs, and which have been considered the best in 
rorld. They have an endless belt, on which are a great 
nmber of buckets or scoojis, which, passing through a recess 
b tic hull of the boat, dig into the bed of the river, bring 
op the material, and discharge it into tanks. Their maxi- 
mim performance in good material, in t«n hours work, is 
*'wnt twelve hundred cubic yards. 

A surroy, made on the 15th of December, showed that a 
'iaBael twenty-two feet deep, and more than two hundred 

iin width, existed from the deeper water in South Pass, 
b deeper water in the gulL 

( oerttficate of Captain Brown was given on the 17th, to 

which, and to decide certain questions for the Sec- 

■^ty of War, a commission composed of Gens. J. G. Bar- 

iianl iviid H. G. Wright were instructed to proceed to Port 

' >') to make the necessary examinations, and answer the 

Ji'iriug interrogatories. 

A. — "Wliat depth and width of channel have been 
1 throngh the South Pass of the Mississippi Giver, 
r WBter of the Gulf of Mexico?" 



166 THE ITTBfiTBaTPPI JETTIE& 

Second. — " Has such depth and width of channel been ob- 
tained by the action of such jetties and auxiliary works, as 
are contemplated by the terms of the a^t of. Congress afore« 
said ? " 

TliinL — " Are the jetties and auxiliary works constructed, 
or in process of construction, permanent, sufficient, and thor- 
oughly substantial, within the meaning of said act of Con- 
gress ? " 

Fourth — " Have the conditions prescribed in said act of 
Congress been fully complied with by said James B. Eads, 
in so far as he has proceeded with the work?" 

Fifth — " Is James B. Eads, in your opinion, entitled to 
receive the five hundred thousand dollars, which, by the 
terms of said act, was to be paid him, when, having fully com- 
plied with the conditions prescribed by said act, a channel 
twenty-two feet in depth, and two hundred feet in width, shall 
have been obtained by the action of said jetties and auxiliary 
works ? " 

lu their report, dated Port Eads, January 5th, 1878, made 
aft<ir carefully examining the works and directing a survev, 
tlioy confirm the statement of Captain Brown, and further 
state in answer to the first interrogatory, that the twentr-h^o 
feet chtumol at the jetties, between the South Pass and the 
Gulf of Mexico, varies from two hundred feet in width to 
more than five hundred feet, and that a practicable channel of 
22.4 feet exists through the whole extent of this portion of 
the pass ; that at the head of the pass a channel two hundreil 
and sixty-four feet wide and twenty-two feet deep exists, 
with a practicable channel of twenty-three feet, and that '^ 
the main body of the pass no material changes have occurreu 
since the survey of the United States Coast Survey, in 1875, 
which statement conflicts with that made the previous year 
by Major Howell. In answer to the second interrogatory, 
they discuss the question of dredging as an auxiliary. They 
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to tho report of Humplireys and Abbot, and to the re- 1 
of tlie Boaril of 1874, in both of which dredging is 
amended, as a uewasary accessory to jetties. The act 
■which the jetties were constructed clearly intends that 
and auxiliary works shall bo the effectuij. agents in ob-4 
5 the " wide and deep channel," but at the same tima I 
of dredging as a legitimate auxiliary, and they say t I 
look at the actual facts presented by the proscution I 
work, we find that where two and a half years ago 
.yri& a bar at the month of the South Pass of over two 
in extent, measured from twenty-two feet of water in- 
p the same depth outside, over about half a mile of which 
was hut eight feet of water, a ' wide and deep chan- ■ 
twenty-two feet depth now exists, and a result inferior i 
rsical magnitude but no less in importance at the head 
paeaes has been obtained. And these results are so 
iTely due to the ' jetties and auxiliary works,' that the 
irj aid of ' appliances,' if in such we include dredging 
aes, is utterly insignificant, consisting mainly indeed in 
t widening at two points and widening and deepening 
hird. By the erosion of the cnrrent, duo entirely to . 
lies and their fised auxiliaries, about two and one-half , 
8 of cubic yards of bottom material have been re- \ 
\, loaring in its place the ' wide and deep channel.' Of 1 
tnoont one million of cubic yards have been removed 
ne agency since the twenty feet depth on the bar 
btained. By the action of the dredge-boats (see Capt 
a'a recent report to the honorable Secretary of War), 
(uk/im to tuwtij-nrfht tliovsarid cubic yards have nominally 
smoved by dredging. But it cannot positively be as- 
that to the creation of the channel now existing e 
significant amount has been contributed by dredging. 
* "We have discussed the point of dredging at much 
, becaoae we conceive it to be the real one involved in i 
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the tliiril interrogntorr ; and we conclude by answering that, 
according to the constniction above given, the depth aii4 
width of channel has been obtained by the action of sach jet- 
ties and auxiliary works as are contemplated by the terms o£ 
the act of Congress. " 

Upon the question of permanoncy, embodied iu the thir4 
interrogatory, they refer to the report o( the Board of 1SJ6, 
and state that as far as the works have been constructed, tieyi 
are of auoh a character as to ^^e both substantial and permfr^ 
nent when oorojileted according to the design. They answer 
the fourth and fifth inteiTogatories in the affirmative, after 
which they submit some general views and recommeudationa^ 
mostly referring to the sea-end of the jetties, which will btt 
alluded to iu a subseqneut chapter. 

During the winter and spring the construction work con- 
sisted mainly in consolidating the jetties with rubble stone, 
in building up the low places with loose willows, and in main- 
taining the wing dams. The progress of the channel devel- 
opment can be traced in the tables in Appendices 6 and 7, 
and by the cross-sections and profile of the bar on Plates Ka 
20 and 21. (Facing page 212) 

It became very evident that the maximum depth and width 
of channel prescribed by the act of Congress could not ba 
obtained with safety either tn the pass or the jetties. Thi 
specifications were tlrawn up for the Southwest Pass, an< 
were in every way ajiplicable to it, but in regard to theSoutl 
Pass they were in some respects very severe and entirely nn 



On May 7th, 187fl, Mr. Eada submitted a statement to tht 
Secretary of War relative to the amount of work eieoated Iq 
him, and asked that certain modifications Ije miwie in till 
conditions imposed by the act The grounds on which 
request was based were as follows : 

F'irsf, — ^The ^ropgrtiQCi ol tUd entice qi 



LEOISLATIOII. 



led to secTire the present deptli had greatly esceetled all 
lactations ; nnd 

md, — A neccsBity for relief in the times of the paymenta 
■Bcconnt of serious financial difficulties nnder which he 
■ l&Wring, and without which relief he could not further 
nto th« work, 
a eetimated that he had completed at least eighty per 
cciit of the entire work, and stated that he hod received thua 
tir only $1,000,(K)0. He asked for a modification in the man- 
ner of tho payments and also in the widths of the channel 

In his argument he alluded to the fact that he undertook 
the ponstmction and maintenance of the work for §692,110 
ksa than the official estimate of tho Commission upon whose 
report ihp act was passed. He had assumed the whole risk 
ftlheir failure in the fe.ce of the predictions of official and 
IT experts that they would be unsuccessful, and had taken 
B the risk of their destruction by storms and other causes— 
ikngers believed by many to lie insurmountable. He had 
not been permitted to improve the pass of his choice, with 
ils normal depth of fifteen feet, but had been given one only 
one-qnarter as large, with but eight feet depth. In spite of 
Jiitural difficulties and unusual financial prostration, he had 
firried tlie enterprise to a point where its complete success 
*Bs acknowledged even by its opponents. He had changed 
•n* little pass into a grand channel of commerce sufficient for 
'Ke largest shipping that visits the port of New Orleans. 
H further: "We ask no increase in the price of the 
r do we ask to be relieved of the obligations to create 
lanent channel thirty feet deep through the jetties, and 
1 l>e fully as wide as the size of the pass will justify, 
on legislation to retrieve forfeited privileges or lapsed 
HJons, nor the assnmption of any risk of outlay for 
Wblftil Ireiifits. We ask simply that a reasoualile portion 
P-BiOnejs actually expended may be repaid to relieve embar- 
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reaoltiug from proTisions in tlie lav unnsaalljso' 
*aiid oppressive, and wliich cannot now be ret&ined wiHi- 
out injuriouslj reacting upon the commercial and inJastrU! 
interests of the country. We have striven to carry tliroagli, 
by private meiuiB and individual hazard, the largest and mwt 
important public work ever undertaken by the gnvemiDiiut ; 
and have forborne, under many discouragements, to ask re- 
lief from the stringent conditions of the law until the offlcal 
reports of the most eminent engineers of the govenuneut 
have confirmed the jjublic faith in onr complete succeett ; W 
now that sheer necessity compels ns to do so, we onlycoiM 
after the changing tides of commerce attest the snhstaitial 
benefits already reached, and after the people are «asiu^ 
that private enterprise and courage have promptly **" 
cured, at moderate cost, ' an open river mouth,' for the >^ 
sissippi, in lieu of the more costly and dilatory mefcJ''^'^ 
proposed of a canal with locks. And with this record we 
no payments on the work that will not leave in the haurl^^ 
the government an ample amount of our compenaatioii to 
sure the entire completion of the jetties." (For tho full '- '^^-'^ 
of this letter, see Appendix 12.) This communication of 
Eods was referred for examination and report to Getta. Be- 
uard and Wright, They did not agree with him in his star 
ment that eighty per cent, of the work was completed, li 
they said : " We, as members of the Commission of l.S^»^ 
and as ourselves constituting the Commission of 1877, h**'"^ 
expressed our opinion that the work is being oonstrnGteil a— *^^ 
cording to the spirit of the act" * * * " We believ-"^'^'^ 
moreover, that the work is now so far ad^'anced and its smy 
cess so far pronounced, that it is for the interest of the gov*^ 
ernmeut and the country, not only to have the conatrnctitc^^^^^ 
carried on, but pushed with the utmost possible vigor I 
such a point at least as shall insure their security and utoiOB^ 
efficiency of action in increasing the capacity of the chumell 
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The depths and widths Bpecified as desired by 
I petitioner will fulfill measurably the needs of commerce. 
A draft of twenty-three feet {ajid it mu8t be borne 
mind that at the mcmths of the Mississippi nearly all the 
!i on the bar can be realized in aotnal draft) will include 
iftblT eighty-five per cent, of the sea-going veasela of the 
rid ; while over the bai- of New York harbor twenty-six 
I 18 about the maximum for regular traffic, and twenty- 
bt feet <.&nd a small fraction) the maximum ever carried 
r (the case of a wai- vessel, the SpaniBh NitDianvia, we be- 
•e)." See Appendix 12, 
iongress was not willing, without further investigation and 
ort by the engineers of the government, to fully comply 
111 this request of Mr. Eads, but showed its confidence in 
integrity- and iu his ability to complete the work, by vot- 
at once an appropriation for him, of one million dollars ; 
t hundred thousand dollars of wliich was to be expended 
ihe wort), and by authorizing the President to appoint 
ision to report on the progress and probable cost of 
kpletioD of the works, on the results produced and likely 
e produced, their permanency, and the advisability of a 
nge in the terms of the contract, in regard to the depths, 
Itha, and payments. 

)ariog this ^liscussion in Congress, General Humphreys, 
lef of Engineers, TT. S. A., in a letter addressed to Hon. 
•W*. Bobertson, Chairman House Committee on levees and 
rorement of the Mississippi River, made another attack 
the jetties, under the pretest of opposing the pEissage 
t bill authorizing the appointment of the Mississippi 
er Improvement Commission, of which he claimed Mr. 
Is was to be mmle president As he alleges, the reason 
Bach »n extraordinary course on the part of Congress was 
snooeas claimed to have l>een achieved by Mr. Eads at 
SoQtli Foas, he endeavors to prove that the jetties ara a 
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failure. He states that the bar beyond the jetties has ad- 
Tanced, bat not as rapidly as he had predicted, on account of 
crevasses, and of the low stage of the river at the flood dar- 
ing the previous three years ; that " the osaal flood reading of 
the river cd CarrolUon is above fifteen fed ; " that in 1876 its 
highest point was only 12.7 feet, and that ^^the broad, thick 
sheet of earthy matter moving along the bottom of the 
passes " daring flood river, was not present in any consider- 
able quantity during those years. — (The foundation of this 
argument is destroyed by correcting his statement of facts. 
The records show the following : The average of high water 
marks on the CarroUton gauge for eight years, from 1872 to 
1879, was 12.26 feci The only crevasses of importance since 
that of Cubits gap, in 1863, was Bonnet Carrfe crevasse, in 
1874, and the average of the high water marks for the two 
years previous was 12.44 feet.) 

He states that the favorable report of Captain Brown, 
in reference to the advance seaward of the bar, was made 
in December, 1877, immediately after a new and powerful 
dredge, designed to work on the newly-grown bar seaward of 
the jetties, had been employed for a month. After giving an 
historical summary of the jetties and their results, he empha- 
sizes the following statement : " The foregoing historical sum- 
mary sufficiently proves that the results actually atiairied at the 
South Pass disprove the views advanced by Mr. Eads, and con- 
firm those of the engineer department. Hence, any claim that he 
should be intrusted with the control of the Mississippi River, in so 
far cw it rests npon the results thus far achieved by him, has no 
proper basis.'' (For the text of this letter, see Appendix 13.) 

This extraordinary letter of General Humphreys was re- 
viewed by Mr. Eads, in a letter addressed to Hon. Mr. Rob- 
ertson. He states that the only bill reported in the House 
provides, that three of the five engineers shall be taken from 
the army, and that one of these three shall be president of 
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the Commissioa. He qnotes from reports of Cnptain Brown 
> *,hoif that no sucli advauce of tlie bar lias takeu place as is 
; ilftil by Gen. Humphreys, hut that, on the other hand, in 
LiiG report of August Ist, 1877, in which Gen. Humphreys 
clivims to tiocl the proofs of his statement, the following laa- 
guag© occurs : " Averaging, the twenty feet curve has receded 
.[■out two hundred feet; the thirty feet curve abont three 
\ nudred feet; tlie forty feet curve has remained nearly sta- - 
t.'iiMiry on the whole." These curves indicate the form or 
MBtonr of the outer slope of the bar. He also shows, from 
tli« BKme report, that the entire area, for a distance of a mile 
iroin the end of the jetties, lying in the track of the river 
lUacharj^e, has deepened on an average one foot, three and 
jsreB-tenths inches. The Commission of Engineers ap- 
inted to ilecide, among other questions, that of the admissi- 
lity of dredging refers for authority for so doing to the 
ouon of Geo. Humphreys, espressed in the Physics and 
j^ilraulies of the Mississippi Biver, and they state that the 
bouat of dredging done at the jetties is " utterly inBignifi- 



Mr. Etwls quotes the following paragraph fiom Gen. Hnm- 
])!in>Ts' letter: "Yet the facts exhibited by the reports ot 
tlieoffii-ers inspecting the South Pass, show that the views 
^ipR*sed by mauy engineer officers, the chief of engineers 
Mnong tliem, that a new bar would form at the sea end of 
tiiB jotties, and that it would extend into the sea more rapidly 
liM the old bar, are correct, even during the changes going 
"D nniler the scouring power of the jetties, aided by dreilg- 
""g hstween and seaward of them." By extracts from the 
1 o( the U- S. inspecting officer and the Commission 
F (listlsgntshed engineers, Mr. Eads clearly disproves the 
iag statement, and says : " I have shown conclusively, 
the official reports on the jetties, tliat there has been no 
e of the bar ; that it has not been necessary to extend 
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them, and that there has been no shoaling in front of them 
and he further states, that instead of having to advance tl 
jetties six hundred and seventy feet every year, as predicts 
by GFen. Humphreys, they are two hundred feet shorter tlu 
they were originally located. 

In closing his forcible and convincing argument, he B&y 
** In absolute defiance of the plainest official evidence to Q 
contrary, Qen. Humphreys makes the astonishing statemez 
that ^the results ojctvaUy attained at the South Pass, disprove U 
views of Mr. Eads, and confirm those of the engineer depart 
meni;* while the safety and ease with which the heavies 
draught ships already use the jetty channel, and the immens* 
benefits resulting to commerce should convince even him « 
the wisdom of the government, in rejecting the advice of tk 
chief of engineers, when deciding on the problem of impio 
ing the mouth of the Mississippi Biver." (See Appendix ^ 
for full text of this letter.) 




■UD OP THE P.\SSE8 — WORKS DESCBEBED — HNAL BEam-T8 GIVEN, 

1877 TO 1879. 

It retnming to the desci-iption of tlie works at the head of 
tir jrwsea. a brief resum^ will be given of the works con- 
-huii'i previous to the spring of 1877, and their attendant 

TfciUltS. 

/Tnrf, — The constrnction of the East Dyke and its results. 
Stcond. — The construetion of Dam No, L, Island Dam, and 
Liphthonae and Island Dykes, that marked the lines of the 
cLwiiiel, and 

Third. — The extension of these dykes, and then, in order 
to restore the volume diverted by these works, the conatmc- 
tJia of Southwest Pass SiU. 

The remarkable improvement of the ehnimel through the 
»Iioa] attested the wisdom of the plan adopted. 

As soon as the necessary funds were obtained from the 

^^^(jniment, a sill was also constructed across Pass h, Loutre. 

■^•^ter in the work, as the results showed it to lie necessary, 

"« jilan was still further extended by raising the sill across 

^'^Qthwest Pass; by the construction of Upper Dam, about 

■^o thousand feet above Dam No. I., by the extension of 

"■'J^nd Dyke up stream to connect with this dam, and down 

"'"■'-'am to oonnect with the island, and by rebuilding the ex- 

i'**aioa up stream of Lighthouse Dyke. An examination of 

P H will show the location of all these works. 

e various works constructed from the spring of 1877 to 
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lie completion of the work in July, 1879, v\\\ now be giTOO 
a the order of their conatmction, and the final results will 
be described. 



PASS 1 LOUTKE SILL. 



^■on< 
y«d, 



The location of this siU and its alignment were detenoia 
by float ohser^-ations, with a view of presenting a litttt^ 
right anc^lea to the current. The first mattresses were II 
>n March 31, 1877, and were connected with the old foaialfr 
ion mattresaea at the up-streom end of East Dyhe. The COB- 
itruction of this work was attended with greater difficoltie* 
lan any other ; for the mattresses were laid at flood ri^'' 
CarroUton gauge reading 7.5, when the work commeo-**^ 
and reaching 11.0 before it was finished. 

The process by which the mattresses were placed was ^*'" 
ilar to that employed on the Southwest Pass sill. For at::^'^ 1 

■third of the distance guide piling was used for the lo- 
idge of the mattresses, with a waling strake stirmped tc^ 
but it was ascertained later that the mattresses sank U^ 
more freely by using the side piles only. The size of " 
mattresses was at first 70' by 40' by 2', but tlie river conti*^-'' 
■isg to rise, it was found impossible to handle mattresses 
i-tiiese dimensions, and the width was reduced to tweuty-S 



the 



The water was from twenty-eight to thirty feet in depC^ 
the current was at least three miles an hour, and its velod ^~ 

Lcertain, on account of the irregular fluctuations of the tiil» *~ . 

le piles, on which the whole success of the work depends- ^^^i,g. 
were unfortunately weakened by age ; large masses of drif^- ■^— - 
wood often collected above the gnide piling or endangt 
the stability of the anchorages by striking against thetD 

le mattresses were unwieldy masses containing abont fir" 

lou&and six hundred cabio feet, with a rertical surface C 
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hty square feet presented to the current ; the unsupported 
ide piling, and even the anchorages that were stiffened in 
iTj possible way, swayed back and forth in the strong 
rrent ; all these causes made the greatest care and watch- 
Iness necessary. Every line and its fastening, the moye- 
ents of the tug and stone flat, and the handling of every rock 
^ed to be carefully watched, for when the mattresses 
ere in position and being loaded, both lines and anchorages 
ere very severely strained. On one occasion, on account 

I a defective link in an anchorage chain, a fleet of six mat- 
'es&es was lost, that had been placed in position and nearly 
inken. The chain broke ; the two anchorages which held 
16 mattresses were broken down; the guide piles gave 
R'aj ; the lines snapped, and the mattresses went down the 
ass. 

The last seven mattresses connecting the work with the 
Mt shore, were put in place May 8th. The location of the 

II can l>e seen on Plato H. The estimate of the materi- 
a used and the detailed cost of the work appear in Ap- 
^ndix 15. 

LIGHT-HOUSE DYKE. 

In April, 1877, the dam and dyke, both having settled be- 
w the surface of the water, were raised bv loose willows 
X(l stone to nearly three feet above datum. The dyke was 
^tended up stream three hundred and oiglit}^ feet above its 
notion with the sill, or to a p*'>iut one thousand and twenty 
et above the dam. The d(*i)tli of water where this work 
as built was about twenty fo(it. 

The work was commenced by driving a row of guide i)iles 

^out twenty feet apart, curving gently to the eastward. 

&ven tiers of mattresses wore laid along the west side of the 

Ues, connecting with the old work. The first two courses 

'^re thirty-three feet wide and the last twenty-one feet. One 
12 
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course of mattresses, thirty-three feet wide, was laid on tlie 
easteru side of the piles, as a protecting apron. The upper 
parL of the foundation of this work, not being of sufficient 
width, was undermined by the strong current that flowed 
around it into Southwest Pass. Several vessels ran into 
the dyke, carrying away the guide piling and disturbing the 
mattresses, and an excavation, with thirty-five feet of water 
in it, was made by the current on the west side of the dyke. 
In the winter of 1878 the work was rebuilt, in doing which 
a widp protecting apron was first placed on the S(>ut.hwest 
Pass side of the dyke, extending from the sill to a point fifty 
feet above the upper end of the work. This apron con- 
formed in its outlines to that of the deep excavation, its 
widest point extending one hundred and sixty feet from the 
guide piling of the dyke. The whole work was again raised 
above the surface of the water by loose willows and stone. 
A cross-section of the dyke is shown on Plate 13, facing 
page 130. 

ISLAND DYKE. 

Tlio construction of this dyko to " New Clustor," in the 
fall of 187(), c.iused the remarkable deepening in the ch*^' 
nel, wliic-li lias already been spoken of, but it had its iW^^' 
vantages and dangers. The head of water, caused by ^*' 
directed the current towards Lighthouse Dyke, ondangei'^^o 
it, and a large eddy resulted below the head of the A<^^' 
producing an extensive shoal, which extended almost to ^^^ 
center of the channel. 

To remedy these evils the tilted mattresses of the A<^ 
between Dam No. L and **New Cluster," were torn down ^ 
April, 1877. This removal widened the water wav, dim^^ 
islied the velocity of the curi'ent, and deposited the sand ^ 
the deep channel. 

Before the removal of this part of the dyke, the avera^ 
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f the channel opposite it was thirty-five feei In July 
hoaled to an average depth of twenty-eight feet A 
M formed on the west side, extending diagonally into 
anely reducing the depth over the area covered by it 
renty-three feet to nineteen feet The depth in the 
above "New Cluster" also decreased, and until this 
is rebuilt, the shoaling was generally progressive, as 
ieen by the following table : 



ate. 


Depth through ehoal. 
Feet 


21-feet ch.inncl. 

Open. 

Width bet ween cnn'es 

Feet. 


34-feet channel. 

Cloned. 

Corves interrupted. 

Feet. 


?77. 

8 


24.8 
24.2 
2,5.0 
22.7 
23.1 
22.5 

22.5 
21.7 

27.2 

30.1 

i 

1 


150 
200 
300 

• • • 

• • • 

• • • 

. . . 

• ■ • 

450 

30-foet clinnnel 
open. Width >)C- 
tweeii curves 
250 feet. 




7 










310 


r21 

23 


300 
310 

400 


•10 

379. 


1000 


m. 









Drk was done at the head of the passes from May, 
July, 1878, when prci)arations were made for com- 
the construction, tlio necessary funds having been 
:lby the legislation of June of tliatyear. 
neonvenience and expense in towing mattresses from 
ip was so great that mattress ways were constructed 
Qe mile above the head of the passes, on the batture, 
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on tlie west side of the river. The work on them was 
pended during the summer on account of the yellow 
epidemic, but was resumed in December of the same ye 
The timbers of the ways were round pine piles aboui 
feet in length, placed six feet apart, at right angles witl 
current. The slope of the timbers was one foot rertic 
six feet horizontaL The depth of water alongside the 
was nine feet. Tlieir length, measured along the river, 
two hundred and thirtv-five feet, so that three mattre 
seventy feet long could be built at the same time. Al 
and below the ways, and connecting with them were 
wharves for storing mattress lumber and other material, 
adjoining these a boarding-house was erected on piles. 

SOUTHWTIST PASS SILL. 

On December 5th, 1878, preparatory work was comme: 
for sinking two courses of mattresses on those laid in 
fall of 1876. A dvko of loose willows and stones was 1 
extending from the shore line to a point about four liun 
feet from the river bank, where the depth was four 
Previous to laving the mattresses, examinations were ; 
on, above and below the sill, which showed that the sane 
mud had filled in among the willows and rock over the we 
half of the work ; over the eastern portion of it the ( 
imiuodiately above it was two or throe feet gi'eater ih 
was before the sill was laid, but below it there had hee 
a sli«^lit increase in depth. 

Tlio plan of construction consisted in laying two conn 
mattrossos, the first of which was sixty feet h.mg, and 
thirty-throe to thirty-eight foot wide. At the down-si 
end they were one foot thick ; fifteen feet from the lowei 
two feet thick, aud the same at the upper end. The 
line of the first course was forty-five feet above that c 
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sQL The lower line of the next courBe was fifteen feet 
ber up futrouiu and the dimensions of the mattresses 
i flimilar to those of the conrse beneath it. The total 
;fat of the Bulimerged dam or sill was nearly eight feet, 
pld sill ftt^ting oa a protecting apron against the over-fall 
Ii0 two upi>er conmes. A sudden rise in the river during 
construction of this work brought with it the same diOi- 
iiSB and (laugers that bad been experienced in the con- 
leUon of the Pass a Loutre sill. Much of the difficnlty 
\f however, overcome by the adoption of a very simple ex- 
hat for towing and handling the mattresses bo as to keep 
ends where the lines were fastened above the surface of 
water. The plan consisted in placing two water-tight 
lel* uniler the upper edge of the mattress, while it was 
the ways, so arranged that they oonhl be released from 
ir position before the mattress was sunken. It was pos- 
• bj this simple means to sink mattresses of any ordinary 
in A CQrrent of four miles an hoar without difficulty, 
lie first mattress was placed on December 9th, and the 
k was finished January Slat, 1879. The first course of 
new work estended to a point eighteen hundred and 
feet from the shore line. The second course seventeen 
inA and eighty feet, and the third course seven hundred 
L&inelf feet 

ISLAND DYKE. 

rom the taVile on piige 179, showing the changes that 
red in the channel after the destruction of the dyke 
ea Dam No. I. and New Cluster, the necessity for re- 
iing this work is apparent This was done in March and 
1, 1879. The upper terminiia of the dyke, however, was 
led about forty feet east of "New Cluster," in order that 
lirection mi^fht be nearer the axis of the current than was 
kof the former dyke. A broad foundation was first laid, 




at Hav Ckoabse. On thia ma eieotBd; a dan el tOte 
faaaaai, witti board aidaB, wliidi natad a^inat a 
|daa. Foot hnndnd aod fifty feet of this ■watk abm 
Na I. vaa atraogttuned wUh aereial eotmM of mil 
.laid lioriaoidaUj. The ooDStmatian of ibia dam oat 
iminodiaio iminoTeiDeDt in the rlmiwaT 

The dows-ainwun extenaiait of tbis irork, betvee 
Ko. L and the Uland, aixteen hundred ^eet in Jei^ 
.laised to the anrfaae hj a anbatantial Ayka of irillo 
atone. An extenaiTe depoeit had oooorred, aiooe Iffi 
{he whole line of thia part of the vork, and the fooi 
mattreBBea that irere laid at that time were coTen 
mod seTeral feet in depth, bo that the average depth 
water was onlj two and one-half feet. 

UPPER DAM. 

' The oonBtniction of Dam Na L, in 1876, and c 
works later, on the east side of the channel, had proc 
very eztenaive growth up stream, of the shoal lying 1 
Pass it Loatre and the Inlet channel of South Pass, 
farther enooorage this formatioti, and thereby indno 
larger flow into Sonth Pass, Mr. Eads decided to o 
uiother dam, at right angles with the cnrrent, twel 
dred feet above New Cluster, one half of it in the Sor 
current, the other half in that of Pass k Loutre. 1 
called " Upper Sam," and was constructed between t 
die of Aptil and the 30th of June, 1879. Ita lengtl 
teen hundred and seventy-five feet, and the depth < 
previous to conatraction varied from twelve feet at th 
to twenty feet at each end of the work, the averag 
being sixteen feet 
A large part of the work was construoted bj lag 
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of foundation mattresses, and erecting tilted mat- 
ipon them, with tight board sides; but the ends of 
e were built mostly of mattresses laid horizontally. 
in of the construction is shown on Plate H, the 
otion on Plate 13, facing page 136. Island Dyke 
hsection of which is also shown on Plate 13) was 
1 to connect with the west end of Upper Dam. 
aantities of willows and stone used on all the works 
ead of the passes, will be found in Apj^endix 16. 

FINAL RESULTS OF THE WOKKa 

te works at the head of the passes have now been 

d. The comparative chart, Plate J, exhibits all the 

of importance that have resulted from their con- 

dy of the three charts of the head of the passes, 
I, H, and J, which exhibit respectively the original 
the final deptlis, and their increase and decrease, 
w more difficult engineering than is often met with, 
roblom, which, in the earlier description of the head 
assos, was analyzed, its known quantities stated, and 
own quantities pointed out, has been most success- 
ved. 

omparative chart, Plate J, shows how rapidly depos- 
boon made, wherever the current Ijjvs been checked 
works ; the shaded portions on it showing deposit 
7«5, and the unsluuled portions showing deepening in 
le period. The ii^^uros on the chart show in feet 
ths of a foot, the amount of deepening and deposit 
ir respective areas. 

the jetties, so at the head of the passes, the works 
Qply assisted nature in opening channels and in build- 
ks. Several of the works are already completely 
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buried in extensive deposits of sediment Reeds, grasses, 
and willows now grow where deep water formerly flowed. 
Plate 15, showing the inlet channel as sun^eyed by Mr. 0. 
Donovan, U. S. Assistant Engineer, April 23d, 1880, when 
compared vriih Plate H, will show a general improvement of 
the channel since July, 1879. The normal volume of the 
pass is nearly restored; for careful gauging of the three 
passes in January, 1880, showed that the percentage of flow 
into South Pass was nearly equal to that found by Marin- 
den, in January, 1875. The power to accomplish all that is < 
required to restore the full volume, and more if needed, ^ 
lies in the works. The channel into South Pass is now the 1 
onlv one in which the natural forces of the river can effect a 
further enlargement This enlargement is confidently antici- 
pated, and it will be necessary within a short period, to lay 
a sill across the entrance of South Pass, to prevent too great 
development of the improved channel. Wlien this is dtme, 
the entire volume of the great river will be under perfect and 
easy control. Light and inexpensive additions to tlie height 
of these sul>merged sills will produce any desired cliange in 
the volume discharged by either one of the three i)as8es. 

The materials were combined into convenient forms by 
methods entirely simple, yet novel, and the cheapness with 
which this was done, and the effectiveness of their applica- 
tion was so surprising, that this system of controlling silt- 
bearing currents lias since been adopted by the army engi- 
neers throughout the valley of the Mississippi, and it may 
be advantageously copied by the older nations of Europe, 
where the same materials have l>een long used for similar 
purposes, but witli mucli less economy and benefit. 

When we contemplate the fact that those works are com- 
posed almost wholly of light willows, with a large portion of 
the mattresses standing on edge, simply as screens to check 
the current and cause deposit, they constitute a remarkable 
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illnstratioii of how completely the immense forces of nature 
may sometimes be controlled by a wise use of the most 
inexpensive and unsubstantial materials, which nature seem- 
ingly places within convenient reach of man for the very pur- 
pose- 
Here, by the gentlest influences, the mighty current is 
swayed and directed completely obedient to his will. There 
is no instance, indeed, in the world where such a vast volume 
of water is placed under such absolute and permanent con- 
trol V>y the engineer, through methods so economic and sim- 
ple as those adopted at the head of the passes of the Mis- 
sissippi River. 



CHAPTER X.V. 

WORK DELAYED BY YELLOW FEVEB — CONSOLTOATTON OF SEA ENDS 
OF JETTIES BY CONCBETE AND CRIB WORK— BEPOBT OF COM- 
MISSION AND PASSAGE OF AMENDATORY ACT. 

It is with reluctance that we draw aside the veil from the 
face of the dark days of August, 1878, for they reveal a sad 
and mournful spectacle. Many of the men who, one year 
before, so nobly came up and agreed to stand by the work 
were summoned, not to further hardships and work, but to 
their reward. 

No sooner had the finances of the work been placed on a 
sound basis for \'igorous construction, by the passage of the 
act of Juno 19th, than tlio work wjvs suddenly stopped by the 
yellow fever, wliich . made its appearance in New Orleans 
about the middle of July. Everj' eflfort was made to prevent 
its entrance into Port Eads. Eveiy avenue was guarded by 
rigid quarantine restrictions, which were enforced against 
j^ilots, tow-boats, and mail-boats. A case of fever was, how- 
ever, inadvortontly brought to us by one of our own boats, 
which we were compelled to send to New Orleans for mate- 
rials and su])plies. On August Gtli, a few days after, tliree 
new cases appeared, and on the next day nine. The indica- 
tions wore that the dreaded disease would sweep through 
the crowded quarters occupied by the workmen. The con- 
viction that delay would bring sickness and death to this 
crowd of human beings, far away from sufficient medical 

help, and that, in any event, the work must stop, led the 
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Wnt engineer, on the Gth ami 7tli of Angust, to discharge 
whole force, except a fow acclimated persons, and send 
111 away at on<.'«, liefore the place becnme infected with the 
■.kftB. Several of thone, however, who left at that time were 
-u aluk either in New Orleans or St. Louis, and some of 
■m died. At Port Eads the disease spread, until sixty-four 
rsona, a1x>uL ooe-balf of the whole population remaining, 
' re taken nick, eleven of whom died. 

Among the latter was Mr. O, D. Parmelv, assistant of Cap- 
■11 Brown, who had been left by him in charge of the inter- 
mit* of the government. He was deeply lamented, for he was 
!it ouly a most efBcient and faithful engineer, but a noble 
■■■.•<\ tmw man, esteemed by every one who knew him. 

Among those who died at St. Louis was Captain Wdliam 
■ Nelson, who for many years had been connected with Mr. 
i'..AiU in his x-arious enterprises, but especially in the wreek- 
\i'ii haaiaess, and as su]>eriutendent of the eoustriictiou of 
I 'Urteen Itoo-clad vessels, bnilt by Mr. Eads during the cinl 
war. He had superintended the constrnctiou of the ISnylcij, 
bod since than l^een in command of her. Only a word 
twasid here, when pages could easily be written, of the 
qualities of this iiitolligen). faithful, and valuable 
who never shrank from, bat alwaya sought for the hard- 
Utd moat exposed work. His mechanical skill, his long 
inoe in hytlraulio machinery and works, his entire for- 
lU of wlf, and liis iron constitution, matle him imal- 
ifc to the jetty enterjirise, aud in his death Mr, Ead» lost 
n"l only one of his moat faithful asaiaUnts, but one of hia 
bctxt And most cherished personal friends. 

tcdl of honor, if space permitted, would include 
tau> hundred more, who had been faithful workmen in 
e?ery department, who had been willing and prompt 
any and overj- hard work, and who had never been 
wanting iu tho hour of need. Some of them covered 
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now by the sands lie in their resting-places near Kipp signal 
station, kee2)ing watch, as it were, of the work they stood by 
until death cut them down. 

Captain Geo. W. Adams was j^laced in charge of the work, 
and employed the laborers, as they recovered, in placing rub- 
ble stone on the jetties and wing dams. 

During the fall Mr. Eads laid his jJans for the comiDletion 
of the work, and made all necessary arrangements for its 
vigorous prosecution, by constructing machinery for mauu- 
facturing concrete blocks, and in ordering supplies and all 
kinds of materials. 

Much thought and examination were necessary to obtain 
the best moans of consolidating the sea ends of the jetties, 
through and over which there was still much leakage. Dur- 
ing easterly storms, large quantities of sand were washed over 
the low jetty from the reefs, seriously shoaling the channel by 
hcav v miitorial, which the current could onlv move verv slowlv. 
These causes delayed the enlargement of the channel on the 
crest of the bj»r. Experience had shown that rubble stone 
and even large dimension rock, could not withstand the lift- 
ing power of the storm waves, the sea very often picking up 
the smaller stone, and drifting them in piles like the samL 
Largo stones weighing about three thousand ])i)unds liatl some 
time previously been placed on the surface of the jetty as an 
experiment. A few days afterward a severe gale occurred, 
and tliev were thrown bv the waves entirelv oft' the lettv. 
The only plan which it was thought would answer the re- 
quirements of the case was the construction, in jdaee, of 
largo blocks of concrete or iMfon, which in shape, position, 
and weight, would l)e able to withstand the most violent 
wave force to which they would ever be subject4Hl. The 
following descripticm of this concrete work is largely taken 
from a paper by !Mr. Max. E. Schmidt, C. E., Chief Assist- 
ant Engineer of the jetties, written for the annual conven- 
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I of tlie American Societj- of Civil Engineers, June, 1879. 
t ttxart and tliorougli statetnents, jireeented so forcibly in 
t paper, were the result of much patient iiiveetigatioD. 
t jetty enterprise is greatly inilebted to him for his ear- 
1 work, for his dispatch and accuracy in surveys, and 

B in'st«uiatic arrangement of results. 

riif* wharves, railroad tracks, machinery, and Implements 

^ the (.-otLstmctiou of the concrete work, are very clearly 

fully shown in the accompanying sketches. Plate 16 

leuts the immediate surroundings of the concrete miser, 

B (iikst jetty. It is located at Station 102, The storage 

for cement, macadami gravel, and sand is built upon 

, four hunilred piles, driven at intervals of eight feet, 

, und floored with three-inch plank. The mixer (see 

Stea C and D, I is placed immediately over the jetty, and is a 

1 feet and nine inches cube, constnictfd of one-quarter inch 

iron, strengthened with angle iron. This bos is sns- 

l on two hollow cast-iron trnnnions, seven and one- 

t inches in diameter, riveted from the inside of the box to 

> diagonal comers, and resting in a tower or frame-work, 

Qt snlwtftutially of heavy timber. The t-enter of the trun- 

> 18 twetity-two feet above the datum plane, and the 

■ i» revolved by a steam-engine, which stands on the 

An examination of the sketch will show that one 

r of the miser has been cut off for tlie pnrjjosc of mak- 

1 opening for admitting and discharpinR the matprial. 

The materials are brought by wheelbaiTOW8 and carts to a 

■• ,im eleTator, the l»ox of which is at the level of the wharf; 

is ihon raised above the mixer, and the materials are 

.-.'hai^i-'d from it through a trap-door into the mixer. The 

itpr i» lot into it from a tank, placed upon a platform above. 

a pipe passing through the hollow trunnions. After about 

InzL-n reToIntions of the mixer, the trap-door is opened 

jil the concrete discharged into a dumping-car. The tanks 
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or receivers on the cars are six and one-half feet long, ibnr 
feet wide, three feet three inches deep, and are nearly aemi- 
cyliudrical in form. They are built of one-quarter inch 
boiler iron, and the axles on which they turn are three inchei 
in diameter, and are riveted by a round plate to each end of 
the receiver. By means of levers attached to these plates^ 
two men can easily overturn the car and dump the conf- 
er? te. The car is taken by a small locomotive to the place 
where the block is to be built. The jetty is prej)ared for tlie 
molds, or boxes, in which the concrete block is built, by first 
throwing the rubble-stone to one side, cutting away, if neces- 
sary, the old mattress work, filling the interstices with gravel 
or small broken stone, and leveling it off carefully to a fixed 
height, generally about six inches l>elow datum. The bos, ft 
sketch of which is shown, see Plaite E, is then placed uix»n the 
bod thus prepared, and the concrete, in suiBcient amounts to 
fill it, is deposited in it from the car. Those Tioxos are so 
constructed, that the sides can be easily removed after the 
concrete has become well set, and sufficientlv hard to meet 
the force of the waves without disintegrating. The bottom 
of the box is maile of inch boards, and the sides of two-inch 
plank. About two cubic yards constituted one charge for 
tlio mixov. The proportions for the ingredients varied some- 
what, but not materially, according to the materials and locsr 
iiow of tlio bloi'ks. The usual prof^ortions were : 

Tliroo parts conient. 

Thn»o parts sand. 

Throe ))arts gravoL 

Fifteen parts In'okon stone. 

Tlio amount of macadjim was often reduced, and a small 
proportion of nibl>lo ston(3 was thrown into the concrete after 
it had b(H>n placed in the molds. At first the material was 
tamped, as soon as it was dumped into the molds, but this 
was found to be unnecessary, as the force of the fall from 



I 



vr 



PLATE 16 



UJ 

Q 



u 



Q: 



ii 



ti**'ff<?i 





1 lal 

i 

I 


i 


j 



2 

ft: 

8 

< 

(L 



y 

< 

I: 


h 

if) 







g3 



§ 

S 



^ I It! 

S te'i 

Sjj p^ 5 ill 



E 
E 



Ml 8 



a 






n 



o 

z 

o 

z 
< 

J 



J 
u 
z 
z 
< 
1 
u 



L.. J 






n 1 25: 



**■ « 



^ 



''7.1 



•^ 




JETTIES COMPLETED. 

dumping-car was siifficienl to thorouglilj compact tlie 
■icnske. 

Uaring the progress of the oonaolidation of the jetties, the 
ml of Anuj Engineers, which had l>een appouited in 
■onlance with the act of Congress, of June 19th, 1878, 
ri-ved at Port Eads. The memhers of this Ijonrd were 

tjenl's J. G. Bamai-d, J. N. Macomb, Z. B. Tower, and H. G. 

"Wright, and CoL William E. Men-ill. 

They addressed a letter to Mr. Eads, stating the snlijecta 
u which they were to report, and reqoestiug him to hirntsh 
J Bt&tomeDt of his plans for completin^^ the jetties and litixili- 
iry ivork«, »-ith his estimate of their probable cost, and alao 
!o present his views of what depth these works would ulti- 
Liiately prodm-e, and to state what modifications of the act 
he dexired, iu regard to dimensions of channel and terma of 
payment. 

In reply Mr. Eads submitted drawings of all works pro- 
poned for completion, with on estimate of their cost, which 
wan three hundred aud sisty-two thousand one hundred and 
ton dollars and sixty-seveQ cents. The following is an itb- 
atract of his letter. It ia his belief that the natural discharge 
of South Pass will create and maintain a channel of a central 
ilepth of thirty feet, hut no larger. Iu regai'd to the niodifi- 
caltonM of the ternis of payment, he allndes especially to the 
fact, that they were arranged in the act to safe the goveru- 
nieot from any loss, while the jetties were considered a 
doabtfal experiment. As they are no longer an experiment, 
bat a success, he should be paid fur at least ninety per cent, 
of the work done. On this basis he calculates that the 
amount unpaid of the sum actually earned is two million two 
hundred and eightj'-eeven thousand eight hundred and ninety 
dollars, with one million dollars still held in reserve by the 
government, as security for maintenance of the channel for 
twvoty years, and that even on the basis of channel results. 
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already obtained, tlie government should pay him $1^773,000, 
and that this sum will not suffice to discharge all the indebt- 
edness created in the construction of the work. 

The Board report on six different subjects : 

First, — Progress made in the construction of the works. 

They give a description of them, with the estimate of the 
materials used in them. 

Sef.vml — Probable cost of completion. [ 

They believe the estimate of Mr. Eads is sufficient for tie 
completion of the works as designed by him, but state : " It 
(the Board) is unable to predict what will be the resulting 
depth on the bar, and as the only standard of completion is 
the attainment of a channel over the bar thirty feet deep and 
three hundred and fifty feet wide, it follows that an estimate 
of the probable cost for works necessary to produce such 
channel, if it ever can be produced, cannot now be made." 

Third — Results produced. 

They give a table taken from Capt. Brown's report of De- 
cember, 1878, showing at various dates the depths in the 
channel. A copy of this table, extended to include depths 
obtained in July, 1879, is shown in Appendix 17. In refer- 
ence to the bar beyond the jetties, they say : " Outside of the 
jetties there is no present appearauc? of bar advance, and 
though during the past year soundings indicated variable 
conditions during different months, at the end of the year 
a scour of twenty-two inches is sliown in the one and one- 
quarter square miles just seaward of the jetties, where dur- 
ing the preceding year there had been a resulta,nt average 
fill of five inches." 

Fourtlt. — Ilesults that may probably be produced. 

They doul)t the ability of the jetties, even after consolida- 
tion and prevention of leakage, to obtain a depth of thirty 
feet, and a permanent channel twenty-five or twenty-six feet 
is all that can be expected. They refer to the probable ex- 
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bn of the jetties on account of bar advance, as a subject 

' -"-liich pre-eminent importance has been attributed. Tliey 

r to the report of Capt Brown, in wLicli the subject of 

ur and fill in front of tlie jetties in treated, ami to the ad- 

.My\ nnd recession of the contours, to show that up to July, 

"-*, there had been a deepening, and instead of an advance 

'.be contours, an absohite retrogression and a disappear- 

-iix- ol b«r mjiterial in fi-ont of the jetties. 

Fiflk, — Probable permanency. 

nPttTe action and destmction by the teredo are the princi- 

BBstmctive elements. Aa the effect of ivave action thus 

1 been mostly superficial, aud such action is by no 

. violent as in eimilar exposures on tlie Atlantic 

I, they think that the concrete work. Hanked by enrock- 

\ of heavy atone on palmetto-log grillages, will resist 

Ka action. They do not believe that the teredo has pen- 

il or can penetrate i&i into the interior of the mattress 

t, on account of deposits of aond and m\id in them. 

^say; "In the ordinary sense of the word permanency, 

t is, capability of endurance of destructive forces, the 

"orlts may be said to possess the attribute, to a reasonable 

<Ifgroe." 

Sixth, — Advisability of modifying terms of payment and 
dimensions of channeL 

On this point they say : " The Board of 187i, instituted by 
«ct of Congress to determine the best method to secure an 
Iftt from the Mississippi River to the gulf, either hy a, 
I or by the improvement of one of its natural outlets, re- 
1 in favor of improvement of the South Pass at an esti- 
3 coat of $5,3^,110, declarii^ that while its estimate 
(designed to cover every possible contingency of cost, 
helievod the work cnnhl be done for a much less 
So reason is known why Congress, wiiich adopted this 
mendution, should not have left the execution of the 
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work to its own a^nts, except that the present tfonfx 
Mr. James B. Eads, offered to accomplish the resnlta i 
t«mplat«d by the Board without payment unless those n 
wore secured. 

" It would seem, therefore, that this proposition ot par- 
monta for results only influenced Congress to award the on 
tract to Mr. Etuis, instead ot lea\TDg the execution of tlia w 
to ite usual agents." 
This extract is very snggestive. 
It plainly indicates that the Board considered Mr, I 
simply executing works which were planned by the 1 
of 1874. He is deprived of any credit of originality in « 
matter, and is considered simply as an interloper, who bJ 
wrested from the usual agents of the government, by Uie at- 
tractive proposition to produce results before paymeut, the 
direction and execution of works which they hiul origiMllj 
designed and recommended to Congress for adoptioi 

The results which followed the execution of the worla tf 
most favorably reported upon ; but the moment the qw 
arises as to whether Mr. £ads should be jiaid any ] 
of the one million and three-quarters, which he eleiJ 
shows the government would be safe in advancing, tk« t^ 
of the report is totally changed, and the snm of f25A,00 
recommended to be advanced, not to relieve his nAoesiGII 
but to be strictly applied to the further execution of ^ 
work. 

The unanimity with which the United States Congiw*, 
soon after receiving this report, voted $750,000 to 31r. £*'•■ 
to be paid at once, in addition to the J1,000,000 voted to kit: 
during the prerious session, without any rustrjotions wbit- 
ever as to its use, shows that it fully snstained the critidsiu 
which he published upon the recommendation of tho ] 
and in which he refers as follows to the claim of oriyim 
set up by this Board for the Board of 1ST4, all of 1 
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hkbers, it is proper to state here, were, when appointed, in 
r ol the Fort St Philip Canal : 

I nrged tliis plan" (the jetty plan) " of improTement cm 

y proper one, npon the attention of a large number of 

I members of the Fort)--third Congresa, in May nf 1873, 

g their visit to the mouth of the river, and in the win- 

t fbllowing I mode a formal propoaition to Congress to 

Bpen the mouth of Southwest Pass by the jetty system, 

i offered to guaraniee its complete success, before any mem- 

a Corps of Engineers (so Car as I can learn) had ever 

led officially or publicly any prefercnre- whatever for this 

i of impronng the mouth of the Mississippi over that 

Biol, and long before the Conimisaion of 1874 was ever 

Ight of ; indeed the very creation of the commission was 

p resalt of my proposal, and the opposition it evoked from 

[6 of the prominent engineers of the army." * * * 

B nnosnal severity of those provisions of the jetty act, 

1 on almost entire completion of the work was really 

red for a total payment of leas than one-third of the 

1 price, can only be attributed to tlie hostility evinced 

me of the memljers of the Engineer Corps of the Army. 

r arguments against the plan and their determination that 

t wort should not be intrusted to me, gave birth to 

ids of predictions of evil and failnre. Their antago- 

n DAtorally enough alarmed Congress, and resulted, first, 

! enactment of the severe prorisions referred to ; and 

n requiring me to accept the South instead of the 

■Ifawest Pass. The bill, as it passed the House, provided 

|l]e improvement of tlie Southwest Pass. In the closing 

8 of the session, however, the Senate Committee, as ad- 

I by the Commission, substituted the South Pass, but 

t my own protestation, and wUlinul the advire of experts, 

isted on my agreeing to produce at this little pass, 

1 and widths of channel similar to those I had pro- 
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poaed for a pass four times as large, or else see the ewcntiaB 
of my project put into the hands of Its opposers.' 

"I think the members of the Forti'-tliJrd Congress "il 
dissent from the inference sought to bo civattMi by tin 
Board, namely, that the method of improvsmont ado[>t«d by 
that Congress was originated by the Commission of 1874. ibJ 
that but for my proposal the engineers of the army would 
have been intrasted w-ith the building of the jetties, for Ha 
facts show that the Commission of 1874 would not hate been 
created bnt for my proposal, and that if I had not iu»de it 
and urged the jotty system irith all the ability I could 
mand, the ' usual agents of the government,' instead of hrii^ 
intrusted with tliis work, would, in all probability, now bl 
digging in the sickly marshes of Louisiana, the canal Tttaor 
mended by a prior commission. 

" Of that stupendous project, General Barnard, wLmi iA' 
vocating ' an open river mouth,* said, ' It would lie a n^ 
confidence that would anticipate a completed Fort St Pliilill' 
Canal earlier than 1884.' 

" From these facts it is evident that if it had not been fm 
my proposition to deepen the mouth of the Mississippi Biwi 
by the jetty system, the commerce of the vast empire whii 
constitntea its valley would to-day, and for years to 
be fretted and hampered by the bare ai the moutli of 
river, or be compelled to seek expensive and umiitinl 
routes to the seaboard," * * * 

" It remains to be seen whether an Americnn Congf OM 
prepared to put the stamp of condemnation upon indivldl 
enterprise, and decline to art with justice and libendj 
toward one who, in the face of unprecedented difficnltiei, l 
secured to the Valley of the Mississippi, and to the irhi 
country, a deep and permanent outlet from the river to I 





jrrms completed. 

1 earlj* in the controversy between Mr. Eads and cor- 
h enf^eeni of the army, took sides in favor of tlie appli- 
u of tiie jetty ajatem to the muutli of South Pass, and 
nbtleas conti-ibnted largely by the iuHueuce of his weU- 
r-nmeil reputation as an accomplished engineer, in securing 
• '.iv adoption of that system. He was, however, at no time 
iii faviir of ci>ufidiag the work to Mr. Eads ; yet its success 
MO* of the atmoat importance to Lis ]>Tofessionul reputation, 
aa upon it depended the evidence of the correctness of his 
viewa opon the suhject, and throughout the entire entfirprise 
ho *a» deservedly recognized as one of its warmest friends ; 
but there is no foundation whatever for the claim of origiual- 
ily Bet np in favor of the " usual agents" of the government, 
in iixe report of the Board of 1879, of which Gtn. Biimiird 
wojB President. It is true that a Board of which he was a 
member, in 1852, recommended a trial of the jetty system at 
Southwest Pass ; but it was only as an alternative to be tried 
in ease of the failure of a trial by the dredging and stirring 
(iroceaa, which was recommended by that Board to be first 
tried. Certain it is that no officer of engineers, from that 
time forth until 1875, put himself on record in favor of the 
jetties ; not even Gen. Barnard himself, who had given to 
I'lQ subject much more study no doubt than any other mem- 
I * r of the Corps of United States Engineers; for while Mr, 
t'Aila had arrived at the conviction in the summer of 1873, 
Hint the jetty jilan was the only correct method of improving 
the mouth of the Mississippi, and had given his opinion the 
noet Doqualified expression by proposing to guarantee its ab- 
aolute snooess, in January, 187i, we find Gen. Barnard still 
lifisitating to put himaelf squarely upon the record iu favor of 
the jct^ Hysteni, and in a letter addressed to the Chief of En- 
ninBers, April 29th, 1874, explaining the motives that actuated 
him in submitting a minority report, which had been severely 
oiticiaed by Gen. Newton, the ranking member of the ma- 



ty of the Boanl, he states : " I ■wonld in the first pla» 
remark, from first to last 1 felt myself charged with a giavplj 
reaponsiUe duty ; that I approached the queations presentoil 
to the Board perfectly onprejadiced ; if in ani/ \caij hiase'i it 
was in favor, not against, the canal as a great eugineering 
structure, outdoing in magnitude and interest the remartftble 
work I had recently riaited in Holland, and, moreoTer, with 
the most conscientious desire not only to arriye at the tnw 
and best solution, but to do so in harmony and co-opentHW 
with the other members of the Board." See letter of SUj 
22d, 1874, from Chief of Engineers to Secretary of ^fa». 
transmitting letter of Gen. Barnard, dated April 29th. 1874. 
On other subjects treated by the Board, Mr. Eads jillndes 
Firsi. — To the question of bar advance, on which he sft?*- 
"Prominent among the evils which were prophesied by w"* 
enemies of the jetties was that of the foi-mation of a bar *^ 
their month. It was declared that if a deep channel rotiU ""^ 
obtained, it would have no pennanent existence, but wot*-** \ 
soon be rendered valueless by an advance of the bar. f^ \ 
persistent has been the cry of BAB ADVANCE, 
official and unofficial publications, and so widely haa 
been circulated through the medium of the press of i^^^^m 
country, that those predictions have given rise to gra»5 
doubts upon the subject in the minds of many of those wh- 
were deeply interested in and who sympathized with tliS 
effort to give relief to the commerce of the Mississippi Rivei 
Facts were not wanting to dispel these doubts. Thw rep< 
from time to time of the government officer in charge of i 
works (Capt. Brown), and the charts which he Habmitti 
from official surveys mfide by himself, conclusively denr 
strated the utter falsity of all ullogationa in regard to » '1" 
advance ' ; but in the face of these reports and ncoompan^rin 
charts, the enemies of the work have persisted in repaalii"*? 1 
I their assertions to the contrary. The report of the Board o' f 
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(.whicli we are now consiJering, certainly puts for- 
ist this much vexed questiou, and dispels all doubts 
o subject." 
—The resnlta ■within the jetties- 

"The next important matter settled by the Board is that 
rel&tuig to results produced within the jettied chamiel. The 
opponents of the jettieB, as we have seeiij started with the 
prediction Uiat no reliable results would be achieved, and 
Bought to induce the belief that the improvement from time to 
time in the channel was not a general one, but that a deepen- 
ing in one place involved a shoaling in another. The report 
of the preseat Board disposes very summarily of all such as- 
sertions. After quite an elaborate detail of the results pro- 
duced, the Board says : 

■"Til© maximum bar depth that has been obtained pre- 

.U'd December 14th, 1877, when it was 23.7 feet. At the 
^UUi of the latest survey, December 28th, 1878, it was twenty- 
three feet. This slightly decreased bar depth by no means 
indicates actual retrogression in the progress of resulta On 
the contrary, there haa been constant progressive genera!, improve- 
ment in the Jeiticd {Jtann^, at no time more evident than id pres- 
ent.' " 

In reference to that portion of the report which refers to 
the channel dimensions, he states that, as the question was a 
rital one, it should have had careful attention given it by the 
Commission, also that they have greatly misunderstood him 
when they allnde to his expressed ability to attain the depths 
Kud widths of channel prescribed in the act ; for he strongly 
inferred in his letter that they could not be obtained without 
Eorotog more water through the pass and thus endangering it 
ftnd the jetties. He says : " That two members of the Board 
Bt least liftd settled convictions upon this important question, 
KoA thnt the entire Commission of 1874 fully agreed with 
them, is evident from the testimony given by these two 
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members (Glens. Barnard and Wright) before a committea of 
the Senate in 1878. Gen. Barnard, in his teBtdmonv. iwid : 

" ' Question. — Suppose the sconring force betweon Ihe jet- 
ties should deepen it from eeven to twetity-tliree to twenty- 
four feet ; now suppose the scotiring force with the present 
water in it is exhausted at twenty-four foet, would it be sale 
to turn in any water from the Southwest Pass, and from Pwa 
& Loutre from the main river, throngh this South Pass, to 
add to the scouring to make it thirty?' Answer.^' I hura 
no confidence in it ; nor was that ever recommended by the 
Board of 1874. I do not say it cannot be done, but to be 
safe, I would say it should be a slow process. It would re- 
quire much labor and great expense. It would create »a 
additional " head," and tho results in the case of that kind 
are not easily foreseen. If done at all, I would advise it to 
be done very carefully and slowly, and in that way probably 
more water would be directed in the pass. It would bavo to 
increase its own section all the way down in order to carry 
that water.' 

" Gen. Wright, in answer to the question as to the advisa- 
bility of forcing more water into the South Pass, in his testi- 
mony said : 

" ' The Commission of 1874, which got up tlie original plan 
of the jetties, discussed that matter at great length, ami ii 
was, I think I may say, tlie unanimous opinion of tho mem- 
bers that the size of tlie pass could not bo interfered with i 
that what we wanted was that the regimen of the pnss should 
not be disturbed ; and to that end there is pat into tbo esti- 
mates a certain amount — I don't remember whether spectfi-i 
cally or not, thoi^h I think it was — to prevent anv eo- 
largement of the pass at all' 

" In face of tliis record further comment is unneeessaiy." 
In reference to the recommendations of tho Boanl he Rays i 
" Having thus given the facts found and submittod by tbo 
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Boanl, we eonie to consider its recommendations. These are 
in I.rief as follows : 1. Tbat *250,000 of the twenty-six foot 
payment be advanced to me, to be oxpeuded under conditions 
siiuilnr to tlioso imposed by the third section of the act of 
Jnne, 19. A. D., 1878 ; and 2. (in the language of the Board), 
'As every additional foot in depth of channel is a benefit to 
eonimeroe, we would suggest the advisability of a, change in 
the terms of {>aymeut in the original act, so as to allow of 
payments for each additional foot gained, instead of for every 
twu feet, the channels and payments to be as shown in the 
following table,' * * * 

" In the face of the great results accomplished and about 
to be accomplished, and with less than one-thiid of the price 
of the works paid, the Board recommends no action whatever 
by Congress which would really afford me the relief which 
my necessities demand. The report is rich in expressions of 
appro^-al of the work — poor only in its recommendations. 
Of what avail to me would be the advance of $250,000 ham- 
pered by the condition that it be expended only on the 
works ? "Would it serve to relieve me from the mountain of 
debt which I boar ? Would it pay, even to a small extent, the 
ooDtractoTS whom I have emploj-ed, and who have devoted 

sir whole fortunes and years of labor to this great work ? 

10 liberality of this recommendation of the Board is only 
equaled by that of its second recommendation, which in 
plain English may be stated thus : ' The works will not, we 
believe, produce a greater depth ofchannel than twenty-six 

(t ; wo recommend that for every additional foot oi'er twenty- 
feet secured, Mr. Eods be paid the following suras of 

T-' * • * 

Board, in its report, uses the following language : 
it should be remarked that a channel of less depth 
eighteen feet at South Po.'iS was not necpssary. • * * 
Tlie useful result accomplished is, therefore, ' a channel 
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from eighteen teet to twentj'-three feeL' In this cona 
tioQ tbo Board might have added that a permoneiit chaiu 
eighteen feet in depth was worth to the government $250,( 
per annum, as it cost abont that amount to maintain the 
certain channel at Southwest Pass." 

For full text of the report of the Board and Mr. Eads's 
view of it Bee Appendices 18 and 19. 

Soon after the presentation o£ the report of the Boaixl 
the review of it by Mr. Eada, the Senate Committ«« 
Transportation Bontes to the Seaboard reported favoral 
on a bill of relief, and an act waa passed bj Congress and 
proved by the President of the United States on March 
1879, whose general pro\'i8ion8 were a payment in caah at on 
of $750,000, a payment of $500,000, when a channel tweni 
five feet by two hundred feet is obtained, $500,000 when 
channel twenty-sis by two hundred feet is obtained, 
$500,000 when thirty feet ia obtained, without 
width. 

For the full test of the act, see Appendix 20. 

The construction of the concrete blocks woa pasbid' 
ward as rapidly as possible on both jetties ; the work bei 
confined to those portions seaward of Station 102. 

Afterward the work was extended above the misers 
Station 90 on the west jetty, and to Station G5 on the 
jetty. 

The size of the blocks varied from three and a half 
wide, three feet thiok, and sixteen feet in length at Stat; 
65, to thirteen feet wide, five feet thick, and fifty-five feot 
length at Station 117. The weight of the concrete when 
is about one hundred and fifty pounds per cubic foot, ho t 
the heaviest blocks, which were placed at the sea end of 
east jetty weigh over two hundred and sixty tons. 

The concrete work of the east jetty estends from St&l 
65 to Station 118, or about one mile in lengtL On 
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y it extends from Station 90 to the end of the jetty, about 

lialf a mile. The blocks on both jetties gi'oduallj increase in 

[iae toward the sea ends. A continuous parapet of concrete 

^uilt on the blocks of the east jetty rising to a height of 

^feet above datum at Station 65, and nine feet at Station 

A portion of the parapet is built of rabble masonry, 

e are seven thousand three hundred and twenty-six ou- 

lic yania of concrete on both jetties, and four hundred and 

jT-three cubic yards of rubble masonry. 

I order to render the work stable and durable, the very 

I materials were obtained for its construction. 

e macadam is a hard compact limestone, weighing about 

kbondred and fifty-five pounds to the cubic foot. It ia 

KD so as to pass through a three inch ring. The gravel 

dean wash giavel fiom the bed of the Mississippi Eiver, 

it one hundred and thirty miles above New Orleans, be- 

Ig deposits from a creek near bj ; the pebbles vary in size 

om one-thirtieth of an inch to one and one-half inches in 

l&meter. The sand is moderately coarse and sharp grained, 

liameter of the gi-ains averaging one-fortieth of an inch. 

^obtained from the shores of the Mississippi Sound, be- 

New Orleans and Mobile. The sand found at the 

' the river ia not suitable for concrete work, being 

led of fine ronnd particles about one one-thousandth 

B inch in diamet«r, and generally mixed with clay. 

< value of concrete depends so much upon the bond 

3 between the ingredients, that the cement which 

med this office should be described. 

i believed that the onUnary light weight cements 
1 not be suitable for work exposed immediately to the 
D of salt water, and the violence of the waves. 

following specifications were therefore determined 



—That the cement must resist without fracture a ten- 
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sile etrain of tvo hnndred and fifty poonds per square bdi 
Beveu daj'H after the sptsciiaen briquettes of two Aud oo^ 
quarter incites sectional area were mode, during six days o' 
vhich thej tonst be immersed in water. 

S*xi)td. — That at least eighty per cent, of the cement m*^* 
pass through a sieve of two thousand fii.'e hundred ineslti 
to the square inch ; and 

TVim/. — That the weight of a struck bushel muat be i 
least one hundred and ten pounds. 

Careful inqoiries and esamlnattous wero made to find rfl 
cement that would not only conform to these spevificatioiu, 
but would be recommended by those who had used it unilei 
similar circumstances. 

The tests made by Mr. "W. "W. Maclay, of the Department 
of Docks of New York, showed that Saylor's American Port- 
land cement was fully equal to these require lueuta, and 
ranked with imported Portland cements. As large quantities 
had been used by that department, and hai.1 given satisfactiou, 
a contract for delivering seven thousand barrels was madd 
with the general agents, Messrs. Johnson & TV'ilBon, 93 lib- 
erty street, New York, 

As this cement has performed en important part in th« 
construction of the concrete, a description of its loanulactnre 
■will be given. The material and works are in PeunsylvanioH 
It is manufactured by what is termed iu Europe the dry pro-, 
cess. The stone, as it comes from the quarry near by, is 
ground in steam crushers and mills to an impalpable powden 
It is then thoroughly mixed in an iron mixer on its way to tli& 
pug mills, where it is tempered with water. The product isi 
then treated in a manner similar to the English method o( 
making Portland cement, namely : it is spread out upon dtj- 
iug floors, and when stiff is cut up iuto blocks the size nf 
bricks ; these when dry are ]>1aced in the kilns, with ■llor- 
nate layers of coke, and burned. The clinker is then eaie- 



JETTIES COK 

Vij wiected, the pnlvemleiit scorified and the underbumt 
kken out ; it is then ground and conveyed to the store- 
»omg, the area of which is nineteen thousand square feet, 
9 left a few weeks to sweat It remains in bulk in 
e until needed, tiud is tlien packed in barrels well lined 
ti paper, to protect it from dampness— a provision espe- 
\ilj needed in the damp climate found at the mouth of the 
Mifisiflsippi Biver. This cement, as shown by chemical 
analysis, is composed of the following ingredients : sUica, 
22.W ; alumina, 10.11 ; sesquioside of iron, l.Gl ; sulphate of 
lime, 1.78 ; lime, 01.93 ; magnesia, 2.13. Total, 99.60. 

Eleven kilns are used for the manu&ictnre of Portland ce- 
rUt, with a capacity of five thousand barrels per month, 
■e ordinjiry natural cements differ from Portland cement in 
B following particulars. They are simply the quarried ce- 
^nt rock, ground once only, in which are wanting several 
[ the ingredients enumerated above, viz. : Silica, Alumina, 
(The tensile strength of cements, given following, is from 
(tota made seven days after mixing, if not otherwise specified.) 
Aatnral light weight cements, ganged neat, give about seventy 
poonds per square inch tensile strength, and weigh abont 
letenty-five pounds per struck bushel. 

reful tests applied to about one-tenth of the twelve 
land two hundred and seventy-five barrels of Saylor's 
^ortlimd cement received at Port Eads, give the following re- 
sults: Percentage of fineness, eighty-eight; average weight of 
8tnici tnshel, one hundred and twenty-two pounds; average 
tensile strength {one part cement two parts sand), one hun- 
dred and two pounds per square inch ; masimnm one hun- 
dred Mid thirty-three and one-half pounds ; average tensile 
strain, neat cement, two hundred and sixty-two and one- 
()narter pounds per square inch, and the average of the max- 
Tuim breaking strains of each lot, of about ten briquettes, 
iliree hundred and twenty-five and one-quarter pounds per 
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Bqnare inch, Sinc«, oii account of the difficulty of manipnls- 
tioQ, it was almost impossililo to obtain perfect paiallelum 
between the line of strain and the lai^r asia of the bri- 
quettes, this latter test may posBibly reveal the actusl 
strei^th of the cement more nearly than the average nltha 
breaking Btrain of the whole nnmber in each lot All bb 
briquettes were two and one-quarter inches in sectional «», 
and were moulded to fit the clamps of a lUehl^ teBting 
machine. 

The cement, either in briquettes or in wort, inereaaes in 
strength and hardness with age. Testa made by Mr. MatJiJ 
show a tensile strength of five hundred and ninetT-une 
pounds per square inch with briquettes ten months oW, ffld 
at the manufactory the cement, gauged neat, withstood « ten* 
sile strain of eight hundred and sixty-sii pounds withont 
fracture with briquettes nineteen and one-half monthfl «ii 
The quality of the cement was remarkably uniform. In ttfl 
actual construction of the blocks, and in the severe teeta 
given the concrete in sixteen months of exposure to ^^ 
waves, the cement hag proved itself to be first-cIaBS iii erefj 
respect. It has so hardened and solidified the blooks ^'^ 
even the edges and corners exposed to the sea are as 
cut to-day, as when, two weeks after construction, the pl»™ 
moulds were removed and the waves commenced to d" 
agaim^t them. 

The construction of concrete generated new wave foT' 
which the rubble stone or even the dimension rock co« 
not withstand. The waves which previously swept over t 
jetties and expended their force, were by the conarete blofl 
converted into racers, wliich in storms swept along the jd 
with terrific force, picking up the rock which lay upon t 
slopes, scattering it in every direction, and, where an ol 
tion opposed its further course, piling up the rock npoB i 
and at times hurling them over the concrete blocks. To 
vent this action of the waves, which, if continued anv lei 
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f time, would nndermine the jetties, spur erilig were built 
i placed about one huudred feet apart, on both sides of 
8 jetties, wliorever tliey were exposed to the racers. These 
s were loaded with rubble stone. The crib work for pro- 
Btiug tlie ends of the jetties was constructed of palmetto logs. 
FThe palmetto is a species of the palm. Its wood is very 
flbrous, tough and corky. The fibers are intricately inter- 
*ovcn with each other, and the wood resists the attacks of 
the teredo. It weighs about forty pounds to the cubic foot 
e plan and manner of constructing these cribs are seen in 
res 4 and 5, Plat© E. Before building them, careful ex- 
[Ations were made to ascertain the depth of the water and 
B irregulaiities of the bottom. A plan was made accord- 
l^y from which the crib was constnicteiL 
" Referring for an example to the one on the drawing, there 
Ije fifty-ono palmetto logs (A — A, see Figs. 4 and 5), each 
Iwenty-two feet long, which are placed in one row one foot 
from center to center, on the inclined ways formerly used for 
mattress building. This being the floor of the crib, a second 
TOW, consisting of five logs (B), is placed to break joints with 
t!ie flooring, at distances of five feet bom center to center. 
In the same manner the third row is placed, consisting of 
eleven logs, sixiaen and one-half feet long, at distances of five 
fiiet between the centers, and breaking joints with the lower 
row. Augur holes are then bored, and the rows bolted to 
each other by three-qnrtrter inch bolts. The fourth and fifth 
r-w of logs is then laid, as shown on the illustration, and 
rift-bolted to the lower layers. The crib is braced by short 
• iL'X (C, C,) Btandingupright against the corners of the cells. 
Their lower ends are flattened and tightly wedged between 
the flooring, where they are fastened by bolts. In addition 
ft-UiCBO, stirrup bolts are used at every alternate comer of a 
Apartment, which tie all the logs from the bottom to the 
The compartments are four feet square in the clear, 
Inrge enough to admit the lai^st boulders tha are 
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brouglit to tbe jetties. The cribs are palled off the waj 
into the river by a tug, which takes them to the place I 
which thoy are built. Here a row of guide piles has bee 
driven, about ten feet from the jetty embankment, ta wiiii 
the vertical edge of the crib is lashed. The siiiking thei 
takes place. The compartments are finally closed by large 
bonlders, which are lifted into position by a derrick. Tii9 
remaining space, of about ten feet in width, between Iho yer- 
tical edge of the crib taxi the jetty embankment, is filled will 
Htone until it appears above water." 

The above description and the plates of concrete and crib 
work are from a paper of Mt. Schmidt, entitled " The 8ou*li 
Pass Jetties," read before the aimual convention of i 
American Society of Civil Engineers, held at CleveUx** 
Ohio, June 17, 1879. 

The sea and of the west jetty is entirely inclosed by t 
crib work for a distance of about three hunilred feet a.hc»-' 
the end. As the end of the east jetty ia still more exposed 
the waves, a more extensive plan has been carried out It 
necessary for the stability of the work that it should bo hu-3 
with very flat slopes, so that the waves will meet no vertics 
obatructious to pound against. A cross section of the pi^ 
head at the end of the east jetty is shown ou Plate 18. 

Tliis shows the combination of the different kinds of dl J 
terials and work. A longitudinal section of the pier-bsf^ 
would show the same plan of construction ; a broad base, 
flat slope, and the very best arrangement of the moat gaital^l 
and durable materials in order tliat the permauenoy ot t^ 
work may be assureil. Landward from the concrete wori^ 
both jetties the final capping consists of mbblo atof* 
rounded into a crown, under which, in a trench about six f^ 
wide, gravel was worked into the mattreaaes, to prevent le* 
age. The height ot this section of the jotties is about ci^ 
teen inches above datum. 

The three principal materials used in the coastractioi* 
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th? jetties and auxiliary works were willows, lumber, and 
-'(lie, tlie distribution of which is given in a detailed esti- 
.to in Appenilix 16. 

The total amount of each was : willows, six hundred and 
sixteen thousand one hundred and twenty-six and thirty- 
nine one hundredths cubic yards ; lumber, thirteen million 
" it, board measure; stone, including concrete, ninety-nine 
i>usaud eight hundred and twenty-five and ninety-fire one 
::';n(lredths cubic yards. 

The places where the willows were obtained have been de- 
scribed in Chapter ViL The lumber, with the esception of 
about one million feet obtained at New Orleans, was fur- 
nished by Jleasrs. Poitevent & Favre, of Pearlington, Mies., 
who from their promptness and reliability in supplying msr 
terialft are entitled to great credit 

Searly aU the lumber for the jetties was delivered by 

- -hooners, carrying horn forty to fifty thousand feet. By tlie 

'tirse run. the distance from Pearlington {where the mills of 

1 litevent & Fftvre are situated) to Port Eads is about one 

hundred and fifty miles. 

The stone was obtained from various places ; from New 

Orleans and Port Eatls, where it was discharged from sea- 

L'tnnn vessels as ballast; from the banks of the river at 

'■ifksburg. Miss,, but by far the largest quantity from Rose 

L Clare, Indiium, fourteen hundred miles above Port Eads, 

■ "here it was quarried from the hard blue and gray limestone 

' h;n(b of the Ohio River. 

The firms of I>ippold and McDonald, and J. Sharp MeDon- 

-■1 A- Co., of Pittsburg, Pa., quarried the rock, and delivered 

't j^t Port Eads in coal barges, carrying about three hundred 

•'>«i seventy cubic yards, in fleets of from twelve to nineteen 

"***^as. The weight of the largest Inad delivered was abont 

'■■^■*"«n thousand net tons. 

_ -*-'iia total amount delivered by these parties was siity- 
1 four hundred and forty cubic yards. 
14 




Br compsrtng the description given in chapter seven, 
the niontli of South Pass, as it ai)peare(l in Jooe, 1875, 
the bird's-eye view of the jetties imd Port "EaAa, given 
the present chapter, vro can ai>preciate the external du 
that have been made since the work began. Wharves, bn 
iugs, jetties, find si^a-going vessels have taken the placa 
the desolation charactcriBtio of the mtpnth of the MisaUai 
Biver at one of its unosed posses. But there are ot 
changes not shown on the sketch. 

In the winter of 1S78, ballast arriving in vessels 
discliarged on the banks at Port Eatls. Purlug the wiutf') 
1879 two steam derricks were built for this puqKMM, end 
which in ten hours removes from one hundred and fifty to I 
hundred tons from the hold of a vessel, and places tt v\ 
the bank. Tlie material thus discharged is brought fr 
all parts of the world ; dirt from the bliiiTs ut Capo To" 
Africa ; gravel from the Thames ; granite ham Rio d« 
niero ; sand from France and Spain, and a great variety 
material from many other ports. Abont twonty-oight ll 
sand five hundred tons of ballast have alreadj beoD pli 
upon the l)anks at Port Eads. 

A good foundation, half a mile in length, aw) from ^xt 
one hundred feet in width, lias been prepared for «to| 
materials for future consti'uction. The di>ep water 
against the bank, tlia fait ttiat it* Hurfaov level 
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lily hy the tides and river floods (one foot on the 
Ctorrollton raising the surface fiye-Bisths of an inch 
Bftds) ; the deep channel, seven hundred feet wide 
indefinite length, where a large fleet can ride at 
ith perfect safety, and the saving in towage ; these 
great advantages to Port Eads, as a shipping port 
ireals of the upper Mississippi, and the cotton and 
he lower vallej-. This is one of the incidental bene- 
xnnmerce will i-eap by opening the mouth of the river, 
togressive and final cliannel results are seen more 
the study of the plates, than by any verbal state- 
"he successive changes in the area of the cross-sec- 
, in the shape of the channel, and the increasing 
the line of the deepest water, are shown on Plates 
^ (facing page 212). 

Bt exhibits the development of the channel by five 
^ions, and the second by a, profile of depths in the 
lO ileepest water. An examination and comparison 
A and F will show, in a more general way, all the 
that have occurred in the channeL The first is the 
the XJ. 8. Coast Survey, of May, 1875. The second 
arvey of July, 1879, by Captain Brown ; it shows a 
nearly thirty-one feet through the entire length of 
channel 

; the construction of the concrete blocks, the chan- 
iloped rapidly near the sea end of the jetties, the 
depth on the bar keeping pace with the extension 
ocks seaward. Between January 20th and April 8tb, 
east jetty concrete was extended fi'om Station 105 
I 115, and the west jetty concrete from Station 102 
During the same period the depth on the bar m- 
from 23.9 feet to 27.2 feet The spring floods pro- 
development the entire length of the jetties, which 
on April 7th, in a channel twenty-five teet deep, and 
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two hnndred feet wide, whicli was certified to by Captam 
Brown. On June ISth, a channel twenty-six feet deep and 
two hundred feet wide was obtained, and on July 10th a cer- 
tificate was given by Captain Brown, as follows : " I certify 
that on the 8th day of July, 1879, there was a channel at the 
mouth of South Pass, through the jetties, thirty feet in 
depth, without regard to width, measured at average flood 
tide, and extending from a wider and deeper channel in 
South Pass, to deeper water in the Gulf of Mexico." This 
was the maximum channel demanded by the law. 

For examination by those who desire to follow more 
closely the successive changes in the channel, three tables are 
given in Appendices 6, 7 and 17. The first shows the depths 
in the line of the deepest water on twenty-seven sections, 
between East Point and Station 128, beyond the ends of the 
jetties, and at twenty-eight difierent dates between May, 
1875, and Januarj% 1880. The second gives the total dis- 
tance, in feet, that the various contours were interrupted by 
shoaler water. These contours, eight in number, extend- 
ing from twelve to thirty feet, are drawn from surveys made 
at twenty-five different dates. The third, taken from the 
report of Captain Brown, of July 1st, 1879, shows the depths 
that could be carried through each distance of two thousand 
feet, between East Point and the ends of the jetties. The 
table is made up from fifty-four surveys. A study of these 
three tables will show fluctuations in depths and distances, 
increase and decrease, advance and retrogression, but yet 
a general progressive development. The fluctuations were 
due, 

First, — To the variable conditions of the river ; its chang- 
ing volume and its sediment differing in amount and charac- 
ter; and 

Second. — To the construction work which was hurried for- 
ward or delayed by the various causes previously mentioned. 
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yslatioQ existing between the progress of the eonstruc- 

work and the channel development is shown on Pkte 22, 

tlie materials used in the work during each jear, and 

OOOcaTTent results whicli thej accomplished in the re- 

o( ihe materials composing the bar, and in increasing 

'daptlis of the channel, are eshilnteil graphically by four 

each divided into four years, that the eye may catch 

the progress of the construction and its results. 

i seen by an examination of this plate, that the 

of material removed from the bar in foui- years was 

in two hnnilred and eighty-three thousand one 

and twenty-tliree cubic yards. This represents the 

floonr over deposit in the formation of the channel, 

space between the jetties, in the entire distance 

:Point to a point one thousand feet beyond the sea end 

The central portion increased in depth as the 

developed, and over the spaces on each side esten- 

daposits took place. Discarding this item of deposit, the 

it moved in all seven million six hundred and seven 

one luindrod and fifty-one cubic yards of material 

the bottom, imd carried it seaward. 

O still further illustrates this subject, and shows the 
ol the scouring and depositing influences. The un- 
ftreos on the plate show where there has been deepen- 
May, 1875; the shatled areas show where deposit 
>n place since the same date. The figures on the 
sbow the increase or decrease in the depths. 
An examination of Plates A and F, in connection with the 
comparative chart just allnded to, will show to what extent 
land luu been formed on the sea side of the jetties. For 
nearly » mile beyond the old land's end at East Point, the 
new growth is above the level of average flood tide, and 
gnutae9.aiid reeds cover it. 

On the west side of the west jetty the same process is go- 
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ing on, and clnmps of grass here and there indicate that in 
a short time the whole area included between the west shore 
and the jetty, as far seaward as Station 90, will be above the 
tides and covered by vegetation. 

We have endeavored by these various charts, sketches, and 
tables to show the results accomplished in the channel and 
on either side of ii Some of the channel results have been 
obtained by dredging, but the amount of material moved by 
this means has been so small, being only about one per cent 
of the whole, that we have not included it in the exhibition 
of results. This artificial appliance has simply hastened a 
result which the current had ample power to accomplish, 
as is evident from the fact that it is now able not only to 
maintain the channel secured, but to still further enlarge 
ii 

The unsuccessful attempts made at various times during 
the construction of the jetties and auxiliary works to per- 
manently increase the size of the channel, when the condi- 
tions did not exist for maintaining it, show how utterly futile 
it is to attempt anything beyond slight changes in its shape ; 
and tliey also prove the truth of the theory advanced by Mr. 
Eads, before the jetties were commenced, that it is impossi- 
ble to permanently deepen the channels of sediment-bearing 
rivers without proportionately contracting them. 

The engineer can control only the form of the channeL 

Dragging chains, harrows, and ploughs over the bar at 
times, when channel enlargement was particularly needed, 
resulted in some instances in a temporary increase in depth, 
but with no permanent increase of channel dimensions until 
the current itself had become sufficiently strong to make and 
maintain an enlarged channel. 

The material of which the bars at the mouth and head of 
the pass is composed, is so easily moved by the current that 
the slightest increase in velocity results in a deepening of 
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PPPBihat it may bo stateil as practically true that, 
r size of channel the current will maintain-, it ^ill ob- 
Uj a reasonable titue be given it to accomplish the 
Hresolt ; except in cases of tough clay, where its re- 
toj be hastened by artificial mcane. Theso principles 
^ well proven by the effects of the works at the head 
^9, and the following illustration is gi\'en to show 
Iracticability of maintaining any artificial enlarge- 
Ithe channel without contracting it. In the spring of 
tor the entrance channel ha<l shoaled on account of 
ruction of laland Dyke, alluded to in Chapter XIV. 
tiin Grant, of New Orleans, who had had long esperi- 
Sredging, conceived the idea of deepening the chan- 
ftrtificially increasing the velocity of the current at 
|t>m. He constructed a machine for this purpose, 
htboat about eightj' feet long, he erected a strong 
frk and arranged long [x>sts, eight or ten in number, 
jrcred or raised vertically by being geared to a shaft 
t by an engine. Attached to the foot of these posts 
Jard apron, about three and one-half feet wide, es- 
fiie whole lengtli of the boat, and inclined outward at 
I of about thirtni'-five degrees with the posts, 
bat, with the posts and apron raised to the surface of 
^r, was towed above the place to be deepened, and 
big across the current by the tug which was towing 
lude; the apron was lowered to the depth which it 
^ired to produce over the shoal, and the boat, with 
istill alongside to hold it broadside to the current, 
lown stream until the posts, which projected about 
lelow the apron, caught on the shoal and stopped 
The current, obstructed by the apron and forced 
I'vith increased velocity, quickly excavated the ma- 
1 allowing the boat to drift slowly down stream 
I deepening it as it went. The water was 
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usually abont two feet deeper immediately aboTO 
than at the down-stream side of the boat 

When the boat had thus drifted over the shoal t 
the material either into Southwest Pass, or int< 
channel of South Pass between the dykes, it was 
to the starting point and allowed to drift agal 
shoal. When a deepening of about six inches 
effected over the whole area required, the apron nf 
still deeper, thus planing or shaving off the shoal 
siye cuts. Owing to delays, caused by accidents f 
and by bad weather, the dredge did not work co 
Although a deepening of about two feet and the 
about five thousand cubic yards of material from i 
was effected, the causes that^ produced the shoal r 
lesser but normal depth, and thus the channel 
been deepened by this artificial appliance, shoale 
rapidly that the project was abandoned. 

The results in the gulf beyond the jetties demai 
ful attention on account of the necessity for th 
nance. The controversial arguments before Conj 
the public press alluded to in preceding chapters 
the subject greater prominence than it deserves, 
and prejudices of the opponents of the jetties, du 
ception of the enterprise, had such an influence 
that the facts given by official reports during the 
the work were scarcely credited by many. 

There are two methods of illustrating the resuli 

First. — ^By means of curves that show at varion 
position of the outer face of the bar in referei 
points, and 

Second, — ^By calculations to ascertain the scour 
over the area in front of the jetties, in the track < 
discharge. 

The changes in curves of twenty and thirty fe< 
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1 end of the jetties are shown on Plate K. In order to 
tand the inoTements of these curves, their Eilteniate ad- 
Bad recession, an explanation of the plate is necessary, 
it the conditions and causes that affect them, and on 
they depend, are illaatrated. These few irregular, and 
1 casual observer unmeaning lines, are the results of 
Baretol investigation, and they present graphically many 
bsnt facts. The vertical Hnes on the plate diride the 
time into monthly periods. The readings of the Bur- 
( the river on the Carrollton gauge, from May, 1875, to 
tber, 1879, are plotted from the daily records. 
horizontal lines represent every four feet on the gauge, 
B points of the curve are plotted carefully by the scale, 
to represent the exact reading given by the record. 
B of mean velocities, extending from February, 1878, 
member, 1879, is obtained by ascertaining the mean 
Telocity at the time of malting the sediment observa- 
Tlic curve shoying ratio of sediment to water is 
i from results obtained by taking specimens of water 
he pass at Port Eads, at various depths, the sediment 
separated from the water and its relative weight ascer- 
. The points on the curve are the means of a great 
ir of obsen'ations. The dotted curve immediately un- 
flhovring the ratio of sand to water by weight, is the 
of observations by Capt. Brown, with a microscope of 
mdred diameters, by which the sand, or silicious par- 
ia separated from the clay and its ratio to the whole 
ntimated. 

Iiigh and low waters indicated by the readings on the 
i States Engineer's gauge at Port Eads are also plotted, 
fi line of average Sood tide is drawn through tlie curve 
li vftters. The material removed in the channel dovel- 
it, which has already been illustrated in the graphical 
», is also plotted on this chart. The points on the 
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curre are ascertained and plotted from surveys made at cluuv 
acteristio conditions of the river — at low, liighy and medium 
stages. The results are obtained by calculation. Compaia- 
tive charts are made at each date, on which are drawn the 
areas showing scour and deposit since the previous sorveyB; 
the whole chart is divided into squares of one hundred feet» 
and the amount of scour or deposit at each comer of each 
square is ascertained by placing the charts of the two 8n^ 
veys one over the other and ascertaining the difference in 
depths. The total amount of material scoured or deposited 
is then ascertained, either by calculating the prism between 
parallel sections one hundred feet apart, or by measuring tbe 
areas of scour and deposit and multiplying them into the 
mean depths. 

The two curves which remain to be explained are ihe 
twenty and thirty feet curves, which show the position of the 
outer face of the bar. They are obtained by means of twenty- 
one parallel ordinates, fifty feet ap$irt, and drawn at right 
angles to an assumed fixed line, which at about Station 115 
extends from the east to the west jetty. A skeleton plan, on 
wliieh these ordinates are drawn in heavy black lines, is 
placed under the chart (which is plotted on tracing linen) 
and the distances are then measured on these ordinates from 
the fixed line to the point where the curves intercept them. 
The average of these twenty-one distances establishes the 
mean position of each curve, and gives us the points which 
are plotted and through which the curves are drawn. An 
examination of the plate will show how closely all the curres 
depend upon that of the CarroUton gauge, which indicates 
the rise and fall of the river one hundred and fifteen miles 
above Port Eads. All the curves rise and fall with ii Thus 
the current, its velocity increased by the rise of the river »t 
CarroUton, accelerates the current at Port Eads ; produces ft 
scour in the channel, where the waters are confined by the 
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; brings with itself a larger amount of Bediment, which 
I to the material acoureil from the jetty chaiiuel, pro- 
B a deposit at the end of the jetties and pushes out tem- 
irily the twenty and thirty feet curves. Then as the 
a of the Carrollton gftuge descends, all the other curves 
"u the plate descend with it — for the velocity of the current 
iahed, its ability to transport sediment reduced, its 
ding force weakened, and the bar, no longer jmshed ont 
edimentary deposits, recedes by the action of the waves 
littoral currents. 

be results exhibited on this chart, gathered from contin- 
.ftiid careful investigation, conclusively prove the theory 
need by Mr. Eads during the earlier discussions of the 
principle, that there is a direct and intimate relation 
■een the velocity of the current and the amoiint of sus- 
ed sediment carried by it, so intimate, in fact, that the 
r depends solely and entirely upon the former, if the 
1 and the local comlitions remain the same, 
will be noticed, that, as the irregularities in the curve of 
" material removed " become less marked, the twenty and 
(T feet curves show less movement, especially during the 
year, when the channel had more nearly attained its full 
[opment. An examination of the twenty and thirty feet 
;9, shows that the former has receded about one hundred 
Uid the latter advanced about one hundred and twenty 
ior in other words, that the outer face of the bar in De- 
ter, 1879, was practically in the same position that it 
En Jnne. 1875. 

i oorve method of ascertaining the changes that have 
1 beyond the end of the jetties is open to criticism, 
i embraces only the one thousand feet immediately at 
% end of the jetties. 
B second method, by which the difference lietween scour 
deposit beyond the sea end of the jetties ia obtained. 
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in cubic yards of material or in feet of depth, is more satis- 
factory. In making this calculation we shall confine onr- 
selves to the area lying in the track of the river dischai^ga 
In elucidating the results we refer. 

First — ^To Plate 23, which shows the increase and decrease 
in depth that has occurred over an area of 178.53 acres be- 
tween the surveys of 1875 and December, 1879, the former 
by the United States Coast Survey, the latter by the Assist- 
ant Engineer of the jetties, Mr. A. O. Wilson, 

On account of the soundings being irregularly spaced, es- 
pecially on the Coast Survey chart, the whole area was di- 
vided into one hundred feet squares and the soundings for 
each comer of each square obtained by calcidation. 

The table in Appendix 21 gives the result of the calcula- 
tions. Taking the whole area into consideration, the excess 
of scour over deposit is one million five hundred and ninety- 
two thousand and fifty-five cubic feet, or an avert^e increase 
in dei)th of 0.2 feet. A large part of the area, however, lies 
on each side of t^e track of the river discharge, and in the 
spaces where the current is checked by the jetties. By an 
examination of the table and chart it will be seen that the 
mean gain in depth depends upon its position in reference to 
the outflowing waters ; thus in combination A, which em- 
braces an area one thousand feet in width, and two thousand 
five hundred feet in length immediately in front of the jetties, 
the mean gain in depth is 1.1 feet; and 

Secoml. — A more extended area has been surveyed at van- 
ous times by Capt. Brown (see Plate 24). This area is fan- 
shaped, and extends seaward from the jetties about one mile- 
Its smaller base is three thousand five hundred and fifty-si^ 
feet in length, and its larger base, one mile distant, is nine 
thousand nine hundred and three feet It has twenty-one 
subdivisions. By combining those that lie more directly ^ 
front of the jetties (viz. : seven to nineteen inclusive), and 
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; a comparison between the survpys of 1876 and 1879, 
- finil an excess of scour over the wliolo area of one mill- 
: :ind seventy tbousand and eighty-seven cubic yirda, and 
lean increase in deptb o£ 1.70 feet Tbe details of the 
Ation are given in Table 1, Appendix 22. On the chart 
I characteristic soundings onlj are given. If the subdivi- 
B fifteen to nineteen inclusive are used as a basitt for cal- 
ami the mean depths of tbe survey of 1879 are 
Bpared with those of the Coast Survey of 1875, we find a 
1 scour of sixty-seven thousand one hundred and eight 
kic yards, and a mean increase in depth of 0.63 feet. (See 
e2. Appendix 22.) 

1 June, 1879, Capt Brown made a deep sea survey in 

t of the jetties extending to a depth of three hundred 

A similar survey was made in August, 1876. 

3)6 soundings were taken on radial lines over a fan- 

Saped area, extending a considerable distance eastward 

of the jetties. 

While the surveys will answer for an approximate compar- 

tl of results, the soundings do not give the exact depths 
two reasons: 
•Irst. — The distance which the heavy lead sinks into the 
soft mud is a variable and unknown quantity. 

After describing the method employed, which was that of 
»dinary lead and line, Capt. Brown states in his report : 
9 resolta are as reliable as can be obtained, except by 
V and costly use of the accurate apparatus employed 
Bie Coast Survey, losing an iron shot at each cast Still 
t be borne in mind that wo have veiy little knowledge 
ow bir the lead sinks into the bottom, and we kuow that 
I distance cannot be uniform over the whole area snr- 
, and that it may not be quite the same in a certain lo- 
' at different times." (See Annual Report of Oapt> 
1, Jane 30th, 1879, page 12.) 
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Second. — Cross currents exist in the gnlf beyond the jetties, 
which are cansed by the outflowing current of fresh water 
and the littoral or shore current of salt water nearly at right 
angles with it 

This salt water current, having a velocity varying from one 
to three feet per second, is sufficiently strong to sweep the 
lead line to one side, making it impossible to obtain accurate 
soundings. These currents are so variable at different depths 
and at different periods, that the ordinary methods of obtain- 
ing soundings cannot be relied upon in depths greater than 
one hundred feet The comparison of the two surveys, con- 
sidering five lines that nearly coincide in position, shows an 
average advance of the contours seaward of four hundred and 
ninety-five feet On one of the five lines compared, the dis- 
crepancy between the two dates is so great that it ought not 
to be included. Two of the lines are far to the eastward and 
beyond the deepening influences of the jetties. The two re- 
maining lines lie in the track of the river discharge ; are 
nearly in the prolongation of the jetties seaward, and from 
their uniformity are alone capable of a fair comparison ; they 
show, that instead of an advance of the contours seaward, 
there has been a recession landward of three hundred and 
forty-eight feet. Probably a greater recession would hare 
appeared had both surveys been made at the same time in 
the year. 

The channel results have been described and illustrated, 
extending from May, 1875, to July, 1879. From the latter 
date to the present time the channel has continued to im- 
prove. In several localities, especially between Station 6 
and Station 100, where the twenty-six feet channel was bnt 
very little more than two hundred feet in width in 1879, and 

• 

where the thirty feet channel was very narrow, the twentr-six 
feet channel has now a least width of two hundred and sixty 
feet, and the thirty feet channel has a least depth of thirty- 
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me feet and a least width of sixty feet, with a width of three 
itmdred and sixty feet jnst inside the sea end of the jetties. 

At the head of the passes a navigable channel twenty-six 
Eeet deep and one hundred and sixty-five feet wide was ob- 
bined and certified to by Gapt Brown, on July 10th, 
L879. Since that date the semi-monthly surveys show a con- 
stant increase both in depth and width. The twenty-six and 
thirty feet cmryes on the west side of the channel, above the 
iyke, have disappeared entirely. The thirty feet channel 
now connects the deeper water of the river with that of the 
South Pass, and its least width is over three hundred and 
Sfty feet The channel into the pass is straight and navi- 
^ble for the deepest draught vessels. 

Thus very nearly the same depths and widths of channel 
lave been obtained at the head of the passes and at the 
etties. 

The bar at the head of South Pass, described in Chapter 
L, and which, with only fourteen feet of water over it, lay 
ike a formidable dam in the entrance channel, has been com- 
pletely removed, and the depth of water into South Pass is 
learly two feet greater than that into the two larger passes 
»n either side of it 

At the mouth of South Pass the current, which in 1875 
itruggled feebly against the frictional resistance of the bar 
that obstructed it, became by the construction of the jetties 
a strong and living force, which, attacking the obstacle in its 
way, swept it far out into the great depths of the gulf, and 
carved out for itself a deep and wide channel more than equal 
to the wants of commerce. 



CHAPTER XVn. 

PERMANENCY OF WOBES AND BESULT& 

The permanency of the results obtained in the channel 
through the jetties and in the gnlf beyond them is a siibject 
of paramount importance. 

The jetties have been built ; will they endure ? The chan- 
nel has been deepened ; the bar has disappeared, and the 
whole sea-going commerce of the valley passes through the 
jetties. Are these beneficial results permanent ? The sedi- 
mentary matters of the South Pass have for five years been 
swept so far out to sea that no trace of them has been discov- 
ered in front of the jetties. Will those conditions continne ; 
and will the causes that produced them exist in the future in 
all their force ? 

Many of the reasons for the permanency of all these re- 
sults have been given incidentally in the progress of the nar- 
rative. The wisdom in adopting the jetty plan has appeared 
all through the history of the work, and we believe that, if 
nothing further was said, the candid judgment of our readers 
would uphold us in the opinion that the results described are 
certain to be permanent We will, however, state more fully 
the conditions existing in the river and the gulf, that aflfect 
the permanency of the works and their results. 

The principal destructive forces to guard against are the 
gulf waves and river currents. 

During their construction the jetties have at times suffered 

from the violence of the waves. On September 15th, 1875, a 

224 
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storm visited South Pass. The wind was from the 

t, with a relocity of fifty-two miles p«r hour. The 

■wrecked about otie thousand one hundred lineal feet of 

isses that were floating in position along the east jetty 

ir Station 70, where they had been left for several days to 

k by Hci.-umnIatiou of sediment in thorn. On December 

tl87r>, a Tiolent storm from the southeast demolished 
kl of the temporary wiug dams near the end of the jet- 
The waves lifted off and destroyed the top courses of 
bitresses ou both jetties beyond Station 115. On Sep- 
ir 17, 1877, a storm roat^hed the jetties, lasting three 
|W. The maximum velocity of the wind was fifty-seven 
lea ou hour. Its direction at first was west southwest, 
IQ changed to southeast, and from that point veered around 
the aortL A damage of about tl,200 was inflicted on the 
ties by loss of stone*and shattering of mattresses, Threa 
violent storms subsequently visited the jetties, injuring 
le estent the top courses of mattresses. These storms 
^nerally accompanied and followed by storm tides, 
raised the surface of the water from one foot to eigh- 
ubove its ordinary level. Those losses and dam- 
sorred durinij the incomplete state of the work, n hen 
[y the mattresses, loailed with stone sufficient oidy to 
em, presented an unprotected vertical face to the 
Since the construction of suitable slopes of mattress, 
h&d crib vtark around the sea ends of the jetties, and the 
bg of the massive blocks of concrete, there has been 
s nor damage, although several violent storms have 
it a terrific wave force against the works. 
height of storm waves at the mouth of the Mississippi 
B twelve to fifteen feet, measured from trough to crest 
force is considerably broken by the long gradual slope, 
.hich tliey travel before reaching the crest of the bar. 
So danger from undermining of the jetties by the river car- 
16 
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rent need be apprehended, for by the coostraction of i 
wing dams, the channel has been located at a distance boa 
the jetty walls and nearly midway between tliem. The t«ui 
ency has heeu and will continue to be, to form deposits badt 
of the wing dams, and along the river side of the jettiM, 
which will remove the strong canents still farther from the 
permanent works. But even without the assistance of tlw 
wing dama the channel would have been formed nearly n 
way between the jetties, or at least such would have bwii iS 
permanent location. The same causes that formed the slt^ 
ing banks of the river and passes, and plaoed the deepul 
part of the channel equally distant from the banks, where tk 
course of the current is straight, would have accomplisbed 
the same resiilt in the jetty channel, with the bank on t] 
east slightly steeper than that on the west, owing to the car* 
ature of the jetties. The currents near the jettifis, slowed 
by the friction of the rough mattresaea and by the IwHoBI 
in the shoal water near the works, woald have droppwl 
their sedimentary matters near the jetties, and tlina stiS 
farther increasing the velocity of the current in the oealw 
of the channel, would have slowly deepened it Tlie wing 
dams hastened a result that natural causes would huTft pro- 
duced, BO tliat when these temporary structures are allo'ftd 
to go to decay, the normal forces of the river will not only 
preserve the present form of the channel, but still hnibsT. 
reduce the depth of water near the jetties and iucrease il 
at a distance from them, and gradually rectify any intg«h 
larities in the channel alignment that the wing damfl l 
have produced. 

Another destructive element, to which works buill J""! 
Southern sea coasts are generally subjected, is the ' 
Navalis," or sea worm, ivhich lives upon unprotected 1 
work. 

Captain Brown's esaminations of willows obtainod w 
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ide of the end of the east jetty, from & deptli of alxint 
«en feet, show, as he states, that the teredo enters the 
iw stick when young through small holes no larger than 
junctnre of a pin, and works along through the willow 
Ihwise with the grain. " The avenues made by the 
Bs finally leave the willows a compact mass of nearly 
)1 tabes, lined in many places with a calcareous sub- 
Je * * * much like a thin shelL This seems to 
some degree of toughness and strength to the damaged 
L ♦ * * Where considerable sediment has settled 
ther flank of the jetties, the mattresses are mostly tilled 
mud and aand, * « » and all specimens of wood I 
Been, known to have been completely buried in the mud, 
entirely free from worms or tlieir traces." 
he reports of the Boards of 1877 and 1879 confirm the 
lion of Capt. Brown, that the teredo cannot penetrate 
the body of the work, and they say : " The teredo does 
attack wood where the free access of sea water is im- 
ftd. Those portions of a stick buried in mud or sand, or 
ted around with mnd or sand, are secure. We have no 
cm to believe that the teredo has penetrated or can pen- 
te far into the interior of the mattress courses ; we have 
ty good reason to believe that the foundation matresses 
and will remain secure ; and probably also the bulk of 
interior of the masses of willow work." (See Appon- 
18.) 

be snbaidence or settlemt^nt of the jetties, especially at 
r sea ends, Ls a subject of considerable importance. 
I is evident from the recoitl of the pile driving, given in 
pter XIL, that from the land's end to the crest of the 
auy settlement recorded must be due to compression of 
mattress work. 

lyond the crest of the bar, where more recent deposits 
tOikeD place, there ia no doubt that during the earlier 



228 THE MTflRTBRTPPI JETnE& 

stages of the work the foundation mattresses, on acconnt of 
the superposed weight of other mattress work and stonei 
settled several feet into the foundation of mud on which they 
rested, and it is possible that the foundation itself also set- 
tled from compression. 

Gapt Brown, in his report of July, 1877, speaking of tke 
end of the east jettj, which he says until lately had been 
gradually sinking into the soft bottom beneath it, says : "The 
former rapid rate of settlement has intermitted, at least, and 
its cessation may be permanent" In his report of May, 1878, 
he states that in five and a half months the subsidence of the 
jetties is about six inches. In his report of June 30, 1879, he 
stated that the concrete blocks seemed to be sinking at an 
average rate of from six inches to one foot yearly, but that it 
was difficult to ascertain how much of this settlement vas 
due to condensation of the mass of the work, and how much 
to other causes. 

Levels taken by his assistants every month since the con- 
struction of the concrete blocks show, that between Station 
103 and the end of the east jetty, the average settlement in 
ten months was about five and one-half inches. The least 
amount of subsidence of any one block was two inches, and 
the greatest amount eight inches. On the west jetty the 
average amount in nine months was four inches, the least 
three-quarters of an inch, and the greatest eight inches. 

The least subsidence of three-quarters of an inch occurred 
about four hundred feet from the sea end of the jetty. 

The irregidarity in the degree of settlement in the blocks 
of both jetties, shows that the subsidence is caused mainly 
by compression of the mattress work, and not by its sink- 
ing into the foundation on which it rests, nor by the subsi- 
dence of the foundation itself, for if either of the two latter 
were the causes, the settlement of the blocks would be 
uniform, or at least in a gradually increasing ratio toward 
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peods of ilie Jetties. (The amount and rate of sHl>sicl«nce 

s concrete work is shown in detail in Appendix 23.) 

B we see that tlie four destructive forces to which the 

"•l-Elies are exposed, namely, gulf waves, river currents, the 

ido, and sntisidenoe of the works, have not seriously 

;i;rccted them during their construction and while incomplete 

Hi unprotected. 

^Rbe expected increase in the volume of wftter flowing 
BBbtigh the jptties will serve not only to perpetnate the re- 
sults olituined, but even to enlarge the channel. The full 
nomml taction is not yet obtained. The average area of the 
section of the pass above Grand Bayou was, in 1875, about 
twenty-four thousand siiuare feet. The present minimum 
section of the jetty channel is twenty thousand square feet 
After the contraction of the entrance channel at the head 
<i( tlie pass, there was during two years a gradual contraction 
of the channel between the head of the pass and Grand 
Bayou. Since 1878, the increase in the volume entering the 
pass, due to the continued enlargement of the section between 
the dykes, lias not only prevented further contraction, but has 
ccimmonc*-d an enlargement. The enlargement of the section 
of the pass below Grand Bayou has been progressive since 
the construction of tlio dam across that outlet. This is 

IBfn very clearly by the annual surveys of the pass by Cayt. 
lie aTerftge depth of scour over the whole width of the 
pass daring the four years bet«een June, 1875, and June, 
1879, was 1,13 feet, and the amount of tlie material removed 
i saves hundred and thirty-seven thousand five hundred 
■tl)irty>six cubic yards. 

I area of section in the jetty channel will, no doubt, 

ilunlly be fully equal to that of the pass above Grand 

Mr. Eads and Sir Charles Hartley have from the 

I contended that the channel through the jetties will be 
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eren larger tlian that of the pass itself, and, in support of 
their opinion, allnde to the effect of the jetties at tLo Snlina 
month of the Danube, which, thongli six hnndred feet apart, 
hare produced a depth greater than that which existe in the 
pass, vbere the banks are but four hundred and S% feet 
apart 

The conditions at the mouth of the South Pass are BtUl 
more favorable on accouut of the tidal flow, which aometiniea 
at the bottom attains a velocity of 1.5 feet per second, wlieo 
flowing in, and a much greater velocity whan flowing out 

The constant deposition of sediment, which has been going 
on since the work commenced, will no doabt continue onti! 
the embankments against both sides of the jettiea lian 
eTerywhere, except at their extreme sea ends, reached the 
height of average flood tide. This natural action, with ilie 
artificial embankment of gravel, that has been placed ahoTC 
the datum plane on the slope of rubble stone and againsl 
the concrete blocks, will make the whole work imperrions, 
and render the jetties as tight as the earthwork of the be*t 
reservoir embankments. 

The enlargement of the channel dnring the last ten monllis 
is shown by the fact, that dnring the first five months after 
the maximum channel was obtained, the channel was reported 
by the inspecting officer to be deficient thirty-one days either 
in width or in depth, but during the second five months not 
a single day. There is every reason to anticipate a ch»mwl 
mnch wider and deeper than now exists. The restoration 
of the normal conditions at the head of the passes; the to* 
flow of a greater volume of water ; the permanent closure o( 
Grand Bayon ; the final imperviousness of the jetties, W 
the maintenance of these favorable c^nditinushy the stalol' 
ity of the jetties and auxiliary works, insure for the faban k 
channel whose dimensions will be mnch beyond the requin* 
menta of the law. 
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a diflcassing the permanency of the results obtained in tlie 
^ beyond the Jetties, it will be necessary to understand, 

—The natural conditions that exist at the mouth of 
I South Pass, and 

—The new conditions that have been introduced by 
■uction of the jetties. 
lie natural process and order of bar formation at the 
8 of the passes have been described in preceding chap- 
, in the description of the delta and in the diiscusaions of 
the causes that produced the bars. At the mouth of South 
Pass the conditions differed in some respects from those of 

»two larger passes. The volume of its discharge, and con- 
leotly that of its sedimentary matters, was much smaller ; 
elope of the outer crest of the bar was much steeper, 
and the mud lump formation had nearly ceased. 

The bars at the mouths of the two great passes are largely 
composed of mud, while the bar at the mouth of South Pass 
it cjf hard sand. The cause of this difference is to be found 
in the fact that the power which wave action gives to sea 
vater to suspend sedimentaiy matters decreases with the 
depth. 

If wo assume any given area, say one mile square, in front 
of either one of the passes, it is fair to assume that for equal 
depths the waves give to the water over such area an equal 
power to sustain the sediment The lesser depth formerly 
existing at South Pass would give a greater power of suspen- 
1 than that which the water possessed over the bars at 

r passes. 

Le Southwest Pass discharges about fonr times the vol- 

[ the South Pass; therefore the wave action at the 

ihwest Pass is less able to hold up in suspension and 

i ont til© lighter or muddy portions of the sediment dis- 

l by the river. At the South Pass this leaching out 

I Ijeing thoroughly accomplished, the sand alone te- 
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mains to form the bar, the lighter portions having been 
swept £ar out to sea. 

The existence of a littoral or shore current at the month 
of South Pass, which has been most emphaticallj denied bj 
the opponents of the jetties, is clearly proven by the follow- 
ing facts : 

In February, 1875, Prof. Henry Mitchell, of the United 
States Coast Survey, made observations to decide this qnes- 
tioiL At the date of these observations the weather waB 
calm with a slight breeze from the north. He established 
one section across the pass at the lighthouse, and another 
about two thousand two hundred feet in length in twenty feet 
of water, immediately beyond the crest of the bar, and paral- 
lel with the face of it. Careful gauging of 'the volume pass- 
ing through these sections gave twenty-three thousand fife 
hundred and forty-seven cubic feet per second at the light- 
house and one hundred and seven thousand five hundred and 
ninety-six cubic feet per second at the section outside the bar. 
This was more than four times as much as the former, although 
a considerable portion of the volume had escaped laterally 
over the outlying reefs before reaching the crest of the bar. 

The average velocity, from surface to bottom, was thirty per 
ceni greater than that at the lighthouse, and the maiimnm 
velocity of the six feet depth was one hundred per cent 
greater. A deflection of the current to the westward was no- 
ticed. These observations proved the existence at that time 
of either a littoral current or a race of the sea. (See U. S. 
Coast Survey Report, 1875, Appendix No. 11, page 189.) 

On May 27th, 1874, Mr. Bayley published a letter in the 
New Orleans Pimyune^ in which he gave some facts relative 
to a littoral current He referred to the captains of steam- 
ships and to the experience of fishermen, to prove that there 
is a regidar coastwise westerly current, except only when tem- 
porarily checked by westerly or southwesterly gales, and that 
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iners make better runs westward tlian pnstward. He re- 
«1 to the Coast Survey report of 1853, to sliow tbiit impor- 
cLanges at the Grand Pass entrance to Barrataria Bay 
I caused by tbe strong westerly currents of the gulf. Ho 
l^fnrtber "modem cnrrent cliarts correctly represent the 
i equatorial current, as sweeping la its resistless course 
ml the Gulf of Mexico, across and near the mouths of the 
6(4, and that an eddy current commences there and flows 
ward along the Louisiana coast" 
baerrations and experience during the construction of 
jetties show that the shore current which exists there 
Dt always westward, but under the influence of westerly 

I, has sometimes been found to be quite strong to the 
vard. 

1 March 13th, 1878, Captain Brown fuund a curreut of 
) fcet per second at the bottom, moving to the eastward, 
location of his obsen-ation was six hundred feet beyond 
end of the jetties, in twenty-eight feet dojith of water, 
surface current of fresh water was moying straight out, 
' the prevalence of the westerly current, which is doubt- 
due principally to the prevailing winds, is shown by the 
ihat the drift logs of the Mississippi Eiver, drift lumber 
I the jetties, and the buoys along the delta that break 
1 tlieir fastenings, are found iuvoriably along the coast of 
tern Louisiana and Texas. 

e have thus given the natural conditions, as far as relates 
ar formation, wave force and current action. The jetty 

■action has, however, brought with it the following new 
Utions : 

—Where there was formerly a sluggish river cnrrent 
it eight feet deep, there is now at flood river a swift cur- 
orer thirty feet deep ; and 

vmi. — The protrusion of the jetty walls into the salt 
r currents has greatly increased them on the same prin- 
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ciple that a iljke built ont into a t'ivst cnrreot will grestt 
increase its velocity opposite the enJ of the drkft. Th 
strong volume of freali water flowing out of tiie jetties 
not be thrust aside at once by the cross current of salt w 
nor can the volame of salt water sweeping with great (oth 
past tbu end of the jetties be held back by this volnine o 
fresh water, which, like a great obstruction, is tlimat oat inl 
it The result of these two forces, meeting at right angli 
nearly, is a depression of the salt water current into the m 
stable gulf bottom, and a consequent scour and renovsl ( 
the material to restore the sectional area. This atition J 
high river nearly counterbalances the depositing aotini 
and during low river the quickening of the gnlf 
caused by the jetty walls projecting into the sea, is shoifii \ 
the marked deepening that always occurs at such seaeon 
and by the invariable recession of the face of the bar. Tl 
influence of the new conditions created by the works of in 
provement upon the outlying ridges, shoals and lumps ft 
very clearly exhibited by two models prepared in plaster & 
the Paris exposition of 1877, by Mr. Schmidt. These 
represented the condition of the South Pass bar in 1675 ai 
1877 respectively. The marked elevations existing at tl 
former date beyond the crest of the bar, had been leveli 
and reduced in all their dimensions by the deeper floffii 
volume of the river and the stronger cross currents of tbl 
golf- 

Thus the leveling and disturbing influences of the 
and the eroding influences of the salt water currents and tl 
river floods, have for five years prevented an advanoe of tl 
bar. In place of pusliing the bar into the f^iilf at the rate < 
six hundred feet per annum, or a total distance of three lht>' 
sand feet, as was predicted by Gen. Humphreys, the jetti' 
have not only cut the bar entirely awiiy and stopped ita tt 
Tanoe, but have deepened the gaif beyond them. 
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I commercial benefits obtained by the conatniction of 
jetties hare been no less marked tlian the natural results. 
! years ago the vessels, when loaded to eighteen feet 
1, were with great difficulty towed through the narrow 
I dog by the govemmeut dredges at the mouth of the 
hwest Pass, or wore delayed for days while the bar was 
ied with other vessels. Now the Great Eastern can pass 
■ ont with safety. A record of the navigation of Sonth 
i is given in Appendix 24. A study of this table shows 
owing : namely, that since the opening of the pass to 
^tion in 1877, and the discontinuance of work by the 
Dment dredge boats at Southwest Pass in August of 
', there has been a considerable increase in the num- 
essels crossing tlie bar, especially of steamers, and 
also a great increase in draft. 
The steamers increased in number from five hundred and 
^^^tr-seren in 1877, to eight hundred and forty in 1870, and 
^^& namber drawing from twenty to twenty-four feet in- 
^^■toed from eleven to one hundred and thirty-four in the 
^Hn period, of which number fourteen drew twenty-three 
^Hksnd over. The ma:simum draft of 24' 6" was that of the 
mBomship CHy of Bristol, of the Inman Line, on October 
Slat, 1879. 

The increase in exportation from one source alone may be 
F the follofl-ing extract from the annual statement of 
"fade and Commerce of St. Louis " for the year 1879 
1 to the Merchant's Exchange of that city. " Direct 
ments to foreign countries from St Louis, in tons, by rail 
li the Atlantic porta, and by river through New Orleans : 
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This statement shows that the increase in exports m the 
mouth of the river is three times greater than that by rail to 
the Atlantic seaboard in the time mentioned. 

The benefits that have accrued already to the agricoltnn 
and commerce of the Mississippi Yallej are clearly shown 
by the following extracts from a letter dated New Qrleanfl, 
La., May 28thy 1880, and addressed to the author by Gen 
Cyrus Bussey, an eminent merchant and President of the 
Chamber of Commerce of that city, and one of the early 
friends of the jetty enterprise : 

" Since the completion of the jetties there have been no 
complaints of detentions at the mouth of the river. Vessels 
of the largest class pass through the jetties fully loaded with- 
out touching the bar ; to illustrate, reference is called to Uie 
steamship Australian which sailed from New Orleans, May 
the 11th, drawing twenty-three and a half feet, with a cargo 
of four million and eighty-six pounds, equivalent to eight 
thousand two hundred and twenty bales of cotton. 

"During the month of May vessels drawing twenty-three 
and one-half feet have arrived at this port, bringing large 
cargoes of merchandise, which have greatly increased the 
value of the imports at the port of New Orleans since the 
completion of the jetties. The effect of the jetties on the 
transportation lines of the country cannot yet be estimated; 
that the effect has been to lower the rates on all transportation 
routes from the Mississippi River to the seaboard, camiot be 
denied. Prior to the construction of the jetties the commerce 
between New Orleans and foreign countries was carried on 
by vessels which could not load deeper than eighteen to 
nineteen feet, and then they ran great risk of detention for 
an indefinite time before getting to sea. These facts prevented 
many vessels from coming to this port ; those that did come 
demanded and received high rates of freight, five-eighths 
penny to seven-sixteenths penny per pound for cotton to 
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■ol, anil twelve pence per bushel tor grain. During 

; soasoii the rates hare been one-quarter penny to 

-ei'jhths penny per pound for cotton, and seven pence 

hoi for grain, while the exports have been largely in- 

, amounting to over one million seven hundred thou- 

3 of cotton against one mLUion four hundred thou- 

t year, while the Bhipmeuts of grain have more than 

ed those of the year 1878, and are rapidly increaaing. 

3 fleets of barges are being built to carry grain from 

Lxiuis and other jjointB on the Mississippi River to New 

loans; while at this port the facilities for handling and 

log grain are being greatly increased; floating elevators 

meose power are being constructed, while new elevators 

kry large capacity are to be constructed on laud; the 

p elerator which stood empty for years before the jetties 

I constructed, ia now full, and there is a demand for stor- 

japacity equal to half a million bushels, which cannot be 



Ifae low freights made possible by the jetties have 
bed thia large increase in the exports from this port 

rsaTing on the freight on the cotton, grain, cotton seed, 
, oil cake, and otlier articles, including staves, etc., es- 
BoHed from Now Orleans for the year ending 31st August, 
^B|L will exeeed $4,000,000 over the freights that would have 
^Hto be paid, if the jetties had not been constructed. This 
^Bpt the only saving; there has been a reduction in the 
EiB of insorauce, and a perceptible saving in time, which is 
U important consideration, as the value of the cargo of a 
■hip is on interest until it is delivered to the consignee and 
Bold. There being no longer any detention on the bar at the 
month of the river, we hear no complaints of heated cargoes 
ol grmin arriving in foreign ports from New Orleans. Tlie 
good character of the grain shipments from this port is fully 

d^lisliod. If, in addition to other advantages, we consider 
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the redaction in freights on the rirer traosportatton, oi 
by larger cargoes being carried, owing to the increiwed i 
mand caused hj the jetties, vie may safelj estimate tliat tl 
sum saved to the producers in the Mississippi Vsliey, on th 
portion of their prodiictiona finding a market throagb K< 
Orleans, amounts to fire million dollars annually. The Tali 
of the jetties to the commerce of the whole country canu' 
be estimated." 

Not only should the reduction of freights on prodnctH tit 
are shipped via New Orleans be credited to the jetties, b 
also ou all those products whose natural route to market 
by the Mississippi River, but wliich find their way to ll 
Atlantic seaports by the various railway lines, for tliey In 
been forced by the jetties to reduce their rates to compc 
with those of the river. Therefore, the annual saving « * 
timated by Gen. Bussy as resulting from the jetties shot 
be largely increased. 

" Westward the star of Empire takes its way." 
three-eighths of the whole cotton crop of the United 8 
grown west of the Mississippi Biver. In 1849 the center 
the wheat-growing belt was east of Cleveland, and that of t 
corn-growing belt between Cincinnati and Lonisvillo. 

At the present time the center of both belts is KWrf of t 
Mississippi ; the production of wheat reochiog now abc 
400,000,000 bushels per annum, and com about 1,500,006,0" 
This westward movement of the groin center increaaM t 
cost of transporting the grain to tlie Eastern porit by n 
and draws these immense produtrtious toward their natn 
outlet to the world, via the Mississippi River. 

These natural and inevitable tendencies of agrieultfl 
commerce have already accomplished the improvai 
the month of the river, and they now demand the r 
all obstructions in this great commercial highway fl 
nation, from New Orleans to St Louis. 
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COKCLUSION. 



i this history draws to a close, it is proper to mention 

B who have been the trienda of an enterprise, that by 

mming all financial and natural obstacles, has accom- 

1 results of sach great importance to the country. 

I record commences with those to whom this work is 

sated. In no legislation during the past ten years has 

i of onr lawgivers and the eseciitive officers of the 

m«nt been more clearly shown, than in the enactment 

1 of those hiwB that pertain to the work that has 

i commerce of the Mississippi Valley an open rheb 

Among the merchants, bankers, capitalists, manufactorers, 
•ad others who assisted the enterprise in various ways, stand 
oat prominently the individual associates of Mr. !Eads and 
the stockholders of the South Pass Jetty Company, who in- 
TMted their money in the jetties at a time when they were 
considered b doubtful experiment, and who were willing to 
tniat to the success of the enterprise for the return of their 
ioTestment 

The civil engineers of America and Europe, with a few ex- 
nptioos, larored the jetty plan and gave it their hearty sup- 
iport The members of the American Society of Civil Engi- 
neers, especially, evinced a deep interest in the work, and 
visited it daring their annual convention at Xpw Orleans in 
1877. They, above all others, have reason to honor the 
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illustrious member of their society who, in Congress, gained 
for them a signal victory by establishing the precedent of in- 
trusting our national hydraulic works to civil engineers, who 
are especially fitted by education and experience for the dis- 
charge of such important duties. 

The laborious scientific investigations of Capi tL B. 
Brown, United States Inspecting Officer, constitute a valu- 
able contribution to the science of civil engineering, and while 
they reflect credit upon the patience and skill of that officer, 
they furnish proof of the correctness of those theories upon 
which the expectation of the success of the works was based. 

Though a great sufferer from health impaired on other 
works, he performed faithfully for four years the duties de- 
volving upon him. He died at his home in Lawrence, Mass., 
April 10th, 1880. 

During his long and enforced absence at various times, the 
surveys and office work were intrusted to Mr. C. Donovan, 
his chief assistant, whose experience and good judgment es- 
pecially fitted him for the peculiar and difficult position in 
which he was placed. 

Tlie author, as the resident engineer, desires to place on 
record the efficiency and faithfulness of his own Engineer 
Corps — Max E. Schmidt, W. Leslie Webb, W. S. Morton, 
H. W. Parkhurst, F. A. Gladding, A. O. Wilson, and Willard 
Lawes — whose zealous interest in the performance of their 
duties greatly lightened his own labors and responsibilities. 

In closing this record of honorable mention we allude 
briefly to the employees, who by arduous and faithful labor 
established a claim to high regard. The list of their names, 
which, if space permitted, might be greatly extended, is given 
in Appendix 25, that wherever this record of a great work 
goes, it may be known whose faithful labor performed the 
work that has accomplished such beneficial results. 

More than to any other person engaged in the constmction 
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I jetties are inilebted to Mr. James Ajidrews. He not 
f eiul>arked his private fortune in tlie work, and aided it 
3 knowledge and long esjierience on public works, but 
, s remarkable energj' he pushed it forward to comple- 
Tlirough all the vicisflitudea of the work, often dis- 
«ning, he preaer\'ed not only a steadiastness of purpose 
1 an integrity of character, but such a persistent determin- 
ation to achieve success in spite of all opposing iiifluencea, 
^ttat he inspired and maintained confidence in the minds of 
■B his associates in the enterprise, and thus contributed 
^BBt efficiently to its successful issue. 

^^^owever great the praise due to others, too high a tribiite 
^■nnot be paid to James B. Eade, who conceived the jetty 
^BDJect and secured its adoption, and to the triumphal com- 
^ptioQ of which he so earnestly devoted himself. 
^KtChe deep and permanent channel at the mouth of the Mis- 
^HBippi Bivcr is tin Imperishable monument to his genius. 
^■"With a few words to express our utmost confidence in the 
^BDoipIea which have been demonstrated by the works we 
^HTe descriljed, and whose success we have chronicled, we 
^■boe this history of their construction. 

^^b a score of centuries the South Pass jetties may be bur- 
^H beneath the vast deposits, which the river floods will ac- 
^^ttmlAte upon and even beyond them, as the delta advances 
^Bo the gulf, and it may be necessary for some generation in 
^wdistant future to repeat the work of this ; but the jelly prin- 
^be has been so clearly proven to be in perfect harmony with 
^H^ Iftws of nature, that either at the mouth of the South Pass, 
^F some pass of the Mississippi Biver, jetties will be main- 
^Hied forever. So long as the hnsbandman tills the soil 
^Kthe great valley, so long shall he find for his produc- 
^BbB a natural highway to the world through an oj)en 7-iver 
KuA. 
H 
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APPENDIX L 

(See page 21) 

mucTS FROM Reports upon Fort St. Philip Canal and Consteuction 
OF Jetties for the Ikprovement of the Mouths of the Mississippi; 
BEiNQ Appendix R (in part) of the Annual Report of the Chief of 
Enoctcers for 1874. 

Report of Board of Engineers on the improvement of the passes as an aUemor 

tive to, or in connection with the canal. 

New York, January 18, 1874. 

The Board of Engineers convened by Special Orders No. 83, headquarters 
Corps of Engineers, Washington, D. C, dated June 30th, 1873, to report upon 
the project of a ship-canal to connect the Mississippi River with the deep 
waters of the Gulf of Mexico, having had the matters referred to them extended 
hj the following instructions, viz. : 

Office of the Chief of Engineers, 

Washington, D. C, October 3, 1873. 

Sir : In reply to your letter of the 24th ultimo, I am directed by the Chief 
of Engineers to say that it is allowable and desirable to have the views of the 
Board of Engineers on the question as to the expediency of improving the nav- 
igable outlet of the Mississippi, by the Fort St. Philip Canal, as an alternative * 
to, or a simultaneous measure, perhaps, with the improvement of the passes. 

The report of Capt. Talcott, of January 30th, is in the hands of the copyist, 
and will be furnished you as soon as possible. 

Yery respectfully your obedient servant, 

John G. Parke, 
Major of Engineers ; 
CoL J. G. Barnard, 

Corps of Engineers, 

have the honor to submit this report : 

The improvement of the passes has usually been discussed in reference to 
the application to them of the jetty system, or of dredging, in conjunction 

243 
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with each other, or separately, and the board propose to confine their attention 
to these methods. 

The depth of water orer the bar to serre for commercial, naval, and mili- 
tary purposes, it is assumed, should be the same as that selected for the 
draught over the miter-sill of the proposed ship canal, viz., twenty-five feet at 
extreme low water of the gulf. The pass to be improved is assumed to be Pissi 
Loutre; this having been selected by several engineers advocating the improve- 
ment of the mouths of the Mississippi as the best adapted to the applicaUon ot 
the jetty system. 

In order to advance the low-water twenty-five foot curve of the chamiel ot 
the pass from the point where this depth ceases to obtain to the bar, it vouM 
be necessary to construct parallel jetties, of the same distance apart as the 
shore-lines of the |)ass where the required depth is excavated. 

These considerations fix the length of each jetty at about twenty-four thou- 
sand feet, and the distance apart two thousand two hundred feet 

The top of the jetties must be held low, not higher than the banks from 
which they extend, because additional height, while adding to their cost, would 
not induce the passage of more water between them so long as the banks of the 
river above are at a lower level. An elevation of the jetties above the banks 
from which they spring would, in fact, endanger the latter in the presence of 
a rise overtopping them, especially at the points where the jetties and banb 
unite. 

The debouch of Pass a Loutre by two mouths makes it necessarj to close 
one of them, and this operation is supposed to be performed by the north jetty, 
constructed across the northern mouth. 

An insi>ection of the map of the pass, to fix in the mind the necessary 
course of the northern jetty, will show that the present dinx?tion of the run- 
ning waters will be deflecteti by this work, which forms a concave bend to re- 
ceive them, and a considenible scour of the bank must necessarily en>ue, 
causing the foundations of the jetty to be undermined, unless effective meas- 
ures are taken to prevent such catastrophe. 

The Boiird are unable at this time to suggest any remedy except to sink the 
foundations deep enough to be out of reach of these influences. As to ho* 
grcAt this depth should Ixj to insure safety, the Board have no certain means 
of judging, but it may lx» twenty-five feet, or even more. 

The closing of the northern mouth, which, following the line of jetty vould 
be a work operating to dcflec^t the pn»sent direction of the currents and over 
seven thousand feet in length, is an undertaking of great delicacy, the a^ o^ 
which, in a soil of the character pertaining to tliis UK-ality, might prove to be 
excessive. Success in this oj^emtion is, however, necessary to the application 
of the jetty system to the pass under consideration, and must be sought at 
whatever cost, in order to accomplish the desired improvement of navii^ation. 
It is important to say that the advance of the jetties, step by step, will cause 
deep holes to form at their extremities, due to. the escape of the waters as soon 
as released, and a consequent excavation of the loose soil, which will much in* 
crease the depth and cost of these works. 

The dislodgment, by the operation of the jetties, of the immense quantities 
of material from the sides and bottom of the channel would bring the scouring 
force into contact with the interior of the banks and shoals, which consist gen- 
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f ot anil inf^nr in hftnlncss anil flrmnpsa; nnd it wwiH be impossible so 
t the limita o( Ibis dislurbing action that it might not oftfn reach tlie jet- 
imlheiii<(i.-lvt!s. 

The long, tow backhand the shoals of the delta do not owp their Piiatenee or 
pFrmsni-nce to Bnjthing inherent in the Etrength and consistence of the soil 
compnxing them — (or on these points all testimony agrees — but upon the aclion 
at tiiF wavi-B and currents, conEtiluling an area of etjutlibriuin, in which the 
particles nre deposited and retained. 

But as thmc foreea are not alwajrg as to eScvt, but only periodicAlly, in 
eqnillltriiim, it necessarily follows that changes in the sboels and banks are 
constantly occurring, not enough, indee<1, to interfere with the general devel- 
gpmcitt of the delta, which ap]M>are to advance by virtue of uniforni laws, but 
;« anflletent to endaiuier and eren destroy the most skillfully designed works. 
is consideration of the unstable and treacherous nature of the shoals and 
a is necesEar; in order to Hx the mind upon the cost and risk as well as 
1 the disappointment which would likely attend an attempt, upon such 
Istinns, to construct wrirlts to coerce or control the currents of the passes, 
n Mtimate has been prepared by Capt. Tlowetl, engineer in charge of 
" » described in this rejHirl, supposing thein to test upon the natural 
I, without settlement, as follows : 

Fascines and baliasl, at $5 per cubic yard t^.HK.S^ 00 

Blpmp stone, (i per ton 2,241,01)7 60 



Total $4,780,317 00 

[f eetttcment and the other probabilities enhancing the cost of this work, as 
~f discussed, be considered, it appears entirely within limits to stale that 

-e estimate should be doubled. 
■umiRg that it will take about (our years to complete the jetties to the 
it twcDty-five-root curve outside the bar, and estimating the least yearly 
Ts ot the bar at iwo hundred and fifty feet, it would be jiroper to add to 
iiate nlreody the cost of two thousand linear feet, ecjual to fiSS.SSS. 
e is, besides, the csdmale (or future annual extensions to keep pace 
a incraiseil advance ol the bar, which by the same authority would be 
a per linear foot of jetty. 

ocit st'?(>in onler Is to consider the effects of these jetties, supposed to 
;e at the curve of Iwenty-five feet outside the bar, npon the depth ot 
n the channel and upon the bar; and it will be first siipi-iosed that the 
I, if pnijocted too far apart, should near the l>ar be brought together 
ently clow to insure the desired scouring effect upon the Ixir. 
"d this stale of things, thus produced, endure for a considerable time, 
k period sufDcient to Bll up the deep space ahead In the gulf to a dis- 
ml to the present interval between the lerminntion of the iwenty-Hve- 
'u in the channel and the outer crest of the bur ? 
« principles upon which a reply to these questions depends have been ex- 
v«ly trwled in Chapter VM I of Humphrey's and Abboll's Report on the 
» and Hydraulics of the Mi?sL«aippi River: ond there is nothing more to 
it the conclusions which follow from that rc|iort. 
IS rappoMi, Bs thu first cflects ot the jetties, U)« twenty-five-foot curve 
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to have advanced to the original outer crest of the bar. It will be found that 
the position of the crest has already advanced, due to the large amount exct- 
vatcd from the sides and bottom of the channel, and the ordinary supplj of 
materials which arc rolled on the bottom and deposited on the outer slope; aod 
it is not certain tliat there would be a full depth of twenty-five feet at the new 
crest, on account of the tendency to form the upper surface of this depoat co- 
inciding with the angle at which the river waters emerging from between the 
pier heads would be deflected upward by the waters of the gulf, an effect 
which the spread of the river waters, after their release from the confinement 
of the jetties would increase. The succeeding flood, while advancing the bsr, 
should upon the same principles, still further decrease the depth over its outer 
crest ; and every advance of the bar would be followed by a similar rwoit. 
Ilenee the jetties, in order to retain the depth gained, should keep pace in 
their extension with the progress of the bar. At high water of riwr, the d^ 
posits are made exteriorly; at low water, interiorly. During the change 
from high to low water, the deposits are made between these two, or on whit 
is ordinarilv considered the bar. 

A condition of things likely to occur periodically, whereby a medium stage 
of the river, without high floods, might be maintained, would cause unusual 
deposits u|X)n the l»r; and hence an additional reason for the conclusion, ap- 
parent already from the first portion of this discussion upon the bar, that in 
ortler to secure, at all times, a depth of twenty-five feet, provision should be 
made in the arrangement of the jetties to excavate to a depth greater iban 
that. * « ♦ * 

The difilculties at the mouth of the Mississippi, so far as concerns the im* 
provement by jetties, resolve themselves into three sources : 

1. The al>seiice of a littoral current. 

2. The yielding nature of the banks and shoals. 

3. The abundance of deposits. 

The first and third combine in the yearly and rapid extension of the bar, 
and compel the works of improvement to continue at a heavy annual c(^t un- 
til their entire abandonment. 

The second makes their construction diflScult and their maintenance impr«)h- 
able, unless deeply founded at a very heavy expense. 

All the principal objections to the improvement of Pass a Loutre necessarily 
apply to the Southwest Pass. ♦ ♦ ♦ ♦ 

Upon a review of the practical difficulties which the adoption of the jetty 
system of improvement at the mouth of the Mississippi would entail, and a 
due consideration of the original cost of construction and of annual extension, 
entertaining doubts, moreover, of the successful issue of the attempt, the 
Boanl does not consider it advisable to recommend it. 

With regard to the cost of this operation, owing to the uncertain nature of 
the problem, made so by the peculiar risks attending it, the Board find it im- 
possible to fix any reliable limits. 

The estimate in this rei)ort, made upon a hypothesis favorable to the pro- 
ject, indeed, but which does not exist, is useful only to convey to the mind 
some idea of the magnitude of the undertaking. 

As an auxiliary to the improvement by jetties of the mouths, dredge-boats 
must be employed to remove mud-lumps« 
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The other means of improving the depth at the mouths, hj the stirring-up 
[uroceaBy has already been put to the test of practice. * * * 

The effect of the stirring-up process is to sift out the finer, leaving on the 
bottom the heavier, sandy particles, thus forming a surface harder than the 
natural one of the bar. Nevertheless, vessels pulled with powerful tugs are 
drawn Hiroagh with a draught greater bv one foot than the depth of the chan- 
ubL This operation would not generally succeed with long, sea-going steamers. 

The results so far do not warrant the Board in estimating a greater depth 
than eighteen feet at extreme low water as capable of being maintained at the 
passes by means of the stirring process. This is inadequate to the require- 
ments of the naval, military, and commercial services. 

Although the stirring-up process cannot, therefore, be made a substitute for 
I project affording the proper depth, it should be continued until such project 
ihall have been completed. 

It is understood that one member of the Board of 1852 — Maj. Chase (now 
leoeasod)— was in favor of the canal project, (Note D.) Another member, 
Maj. Beauregard, has expressed his opinion very emphatically in favor of a 
ship-canal, and doubtfully as to the jetty system. This testimony is valuable, 
IS springing from the matured judgment of an experienced engineer, well ac- 
:]uainted with the subject ho discusses, and is an evidence of a prevailing con- 
viction which points to the fact that the time has come for obtaining an outlet 
to the ocean of depth sufficient to meet the necessities of the great valley of the 
Mississippi, and that the canal offers the best and most certain means of attain- 
ing this result. 

JoHV Newtox, 
LietU, Col. of Engineers^ Brevet Maj, Gen. 

Q. A. GiLLMORE, 

Mc^. of Engineers^ Brevet Maj, Gen, 

Wm. p. Craig hill, 

Maj, of Engineers, 
G. Weitzel, 
Maj, of Engineers, Brevet Maj, Gen, 

C. W. Howell, 
Capt, of Engineers, Brevet Maj, 

Not fully concurring in the above, my views will be submitted in a separate 
report. 

J. G. Barnard, 
Col, of Engineers and Brevet Maj, Gen. 



Minority Report of Col, J, G, Barnard, Corps of Engineers, 

In turning to the subject of jetties, I do not know how I can better define 
at the outset my position in relation to them than by quoting from the draught 
of a report which has been submitted to the Board, and which has already 
passed through your hands : 

I can only reason on probabilities deduced from study of the river and the 
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1iichls ot fiperiencf^: and io toag a£ to establish Ibo negallve tiiei« has bo 
1 iiet-d nut say, no Mai of tli« sf stem, but not even a mtTvej aFoonipauied w] 
a corvrul study oiid cxpcriuirnU, directed eipresBly tu develop iJiu cust « 
chftrncler nt ihe work njpeded, 1 (eel tli«t I aui jtistified in rtnimmcmlinit it 
proboily (urnishing lliti most speedy ultainroi^t of a di?e]i-w»ter channel, ii 
one which will hai-e some features of penoanenco. 

In a passage already quoted from the report of Ihe Board of 18BS, Uic f. 
fiono/e o( Ihe jetty system is explained. I (uriher cite from the "PhjsiMa 
Hydraulics of the Mississippi " the following; 

■The development o( the laws which govern the fonnallon of thebaish 
removed oil unecrtainty as to the prindplcs which should guide an aUnnpll 
deepen Uie channel over tiiein. The creei<re or excavating power of the min« 
inUBt be iticreaiwd relalivelj to the dcpoidting aclion. This may U- done dlU 
by increasing the ubsolute veloctly of the tiirrent over llie bar or byarlifldd' 
aiding its action. To iho first okss of works belong jcttiea and thn donnrc 
lateral oulleta; to Ihe latter stirring up the boltom by siiilnlile niHchlnRJj 
WusUng, drugging the material stiawunl, and dredging by buckela T 
plans are all coneet in theory, and the felcition fi'oin thetn sbotUil be 
ff ued by economieai considerations." 

Stiuh is Uie theory, nnd no engineer has jet expreesed a doubt «> lo 
fact that concentration of tlie waters of one of the passes by jeitiei ear 
out lo deep water uxidd extavate Ihe reqtiired d»p ehannrl. The ilifflwlly 
and the cost of construction, the alleged neceaiily of costly iinnnal dtrminii 
furnish Ihe arguments why this method should not be reported to. Wlillt tM 
generul laws whieh govern the fomiBtion of bare st Hf er^nioulhs nm uolTRiai 
there are peculiarities in the formation due to the natural ctifI(nmcE£ ct ebir 
arler of the rivers and of the sea^shore where the nroulh tsriliuitfil. If ■)>• 
^ore be ilaelf send or gravel, ond not rock, a bar nl ways Torma, whether ll* 
river brings down sediment or not. The latter mnlerial cannot, theielorr, l» 
reg&rded as in any sense the aiv«e of the bar, though when it ejcisla ll i> ttani 
to be the material of which the bar is composed. The most intraetabh b^rt 
are nsnally found to be of the former class; and yet, wiih few eiw[itlo« 
every harlmr on our northern lakes constituted by ■ riwr or creek inoult M 
been improved by the construction of parallel jetttee. Thot thoac jetHm nwl 
sometimes to be prolonged is no denial of thrir efficaej, ■ • • 

On the other bnnd, the \wy rapid deepening of the Gulf immediitdT t4 
the bars, and the favorable exposure of their external elcj es to thi- aclin" ^ 
the sea-waves and currents generated by easterly storro-wiiuls, are eirtniB* 
stances decidedly fovorablu. Surely there is ground here, espetially wtx* 
we weigh the tncstimoble benefit of an open hiveb Mornr, to pause at k«* 
long enough for a mature study and investigation, not merely on pfi 
but by surveys and measurement at the localities, to collect the special d""* 
which bear upon the application of the project (« Ihem. instead of, by a to*.' 
pre-judgment founded on inadeqiuitt! knowledge, deciding that thvtr i» »• 
remedy to the evils but the gigantic and costly alternative of a s}iip«aniL 

It is proper, however, to olUide to tlie more prominent objections. OW" 
tbcm is based upon the following, from " Physics ami Hydriuilics of the )"*■ 
sissippi:" 

*^ir^nfavatiiig power and deposltjn paction of the SouthwcM Pittb*' 
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when Ihe jeurly aitiranw of l.hp bar was acvcn UniidrEi] f<?el inslesd 
indred am] thirty-eigiit ri«t, the le*Bt depth li|xhi it wuuld hnvc been i 
H f«t Thb incnmse of excAVKting power luuy be obtaiiioil by oon- 
two cflnrerging jetties beginning whore the depth of twenty-two 
[Bd, and exti>Dded lo that depth rmt^ide the crest at the bar, which 
« tht>m a length of ftbout 2.rt inJieaL * • • • 

deptli ot Iwenty-une feet thus obtained must bo moinUiiDixl by the 
tenrion ot the jetties icvi'n hundred feet info the Gulf." 
tictum is founded upon a theury ot bur-tortuatioD, which is doubtless 
jEt dois not «mtain the whole truth; lor were the Gulf waters freah 
\a» speciflt! gravity us thotic ot the river, there would still be a bw: 
, the slrvtchiiig ut uny theory of so compticuted phenomena la nu- 

groenilly pul ting upon it moro than it will benr, • • • 
Dot oBllcd upon to maltc a phin or an estimate. If eucee^ul at oil, 
m cmVavoPwl to show thnt success is promised,) thu cost will be a 
IlioD of tlial of the eoiuil. On the otlier hsnd, the advantages ot &a 
r-iOouUi ore int«tuanble. The needs cif a navigstinn so grent as that 
rvr exists, and wliich in llic future of tlie great Mississippi Valley 
iriy-tnlil inereascd, demand it. 

^d. thai "the time has coma" when the needs of commerce demand 
:; but I answer that the lime mil cotnt when there will bi> the sams , 
lUirigation unimpeded by locks — an open bivkh-uol'tli — whte.h we 
for a canaL But in whatever aspect tlie question be regardcil, the 
t river-iuoulll for the ne»l len yeara is siiuply inevitable. 
DOdiUoiiu of the lorntion and exoL-ution of a canal hnve recinvcd no 
■lud;. The plan, boldly oDd ably, yet so imperfectly, skvlcliud out 
ty ytan ago by one for Bcvenleen years my commanding officer or 
kI aaneiate, W, IL Cbuse, is yet, in its engineering features, Ihu best 
nt; and the gruve objections to that apply with even grcuter force to 
It project, and deiutmd nuw studies of location and an enliro revision 
>I Hecution. It would be a rash confideni>c which would contcm- 
lliwd-FortSt. Philip Ship-Catittl " earlier than A. D, lfe4. 
I menn lime shall the routes of commerce of the great W<:et bo yet 
BtUAlly Iban now diverted lo the Atlantic ports; or shall the publio 
! be direetod to the ;ir«se»( adequacy of the opemlions upon the bars; 
Xkt problem, which sooner or later mual cume, of on opvn riitr-moulh, 
? 
BtloU]' submitted. 

J. G. Barkard. 
^. Cot, of Engffieer» ami Bvl, MoJ. Gen., Preei'deul of Boord. 

(Jen. A. A. nFMPRKEVS. 

" Chief Iff Enginnn. U. S. A. 

Unorilj/ rrporl of Maj. O. K. Warren, Corps of EnfftnettB, 

ExuixEfia's OcptcE, ITjnrEn States Abut, 

Kewpokt, R, 1,, January 15. I8T4. 
Ai,: As a memlier of the Board ot Engineers considering the Foft 
t Canal prujMi lor t'onuecting the deep watvrs of the Mi^ssppl 



250 THE MIS^SSIPPI JETTIE& 

River and the Gulf of Mexico, directed by you to also consider the alternatire 
proposition of making this connection by deepening the water oyer the bars in 
the natural outlets, I beg leave to say that on this last proposition I do oat 
feel possessed of the data for a detailed report, nor do I see how these can be 
obtained but by costly experience. Any conclusions reached now must un- 
avoidably rest upon what is, in a measure, assumed, and opposite conclnsioBs 
will be reached by others using the same liberty. 

My mind, however, is fixed upon the idea that the canal is the only project 
that will meet the commercial, naval, and military demands of the United 
States. Its feasibility has never been doubted by any one, and only on account 
of its cost have other methods been heretofore recommended. These other 
methods have always been regarded as experiments, and the reliance has been 
that, if they failed, the canal, as a final resort, was certain. 

I believe the time has come when that which appears certain should be tried 
first. 

The cost of the canal will not be great compared with the end to be gained; 
and there is no certainty that we will not have to come to it after great delay 
and expenditure upon other methods, none of which, when abandoned, wOl 
have aided in the least toward constructing the canal. 

Very respectfully, 

O. K Warren, 
Maj. of Engineers, BvL Maj, Oen, U,S,A. 

Brig. Gen. A. A. Humphreys, 

Chief of Engineers, U. S, A, 
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(See page 00.) 

lEPORT OF Board of Enoineebs Relatinq to Improvement of the Mouth 
or THE Mississippi River by Jetties ; being Appendix S (in part) of 
thb Annual Report of the Chief of Engineers for 1875. 

(General Orden No. 74.) 

War Department, Aiwutant-General's Office, 

Washington, July 2, 1874. 

Lieut. Col. n. G. Wright, Lient. Col. B. S. Alexander, and Maj. C. B. 
!>>instock. Corps of Engineers, United States Army; Professor Henry Mitchell, 
United States Coast Survey; T. E. Siekels, W. Milnor Roberts, and H. D. 
Whitcomb, are, by the President, hereby appointed a board of engineers under 
provisions of section three of the act approved June 23, 1874, entitled "An 
act making appropriations for the repair, preservation and completion of 
certain public works on rivers and harbors, and for other purposes," for the 
purpose of making "a survey of the mouth of the Mississippi River, with a 
view to determine the best method of obtaining and maintaining a depth 
of water sulHcient for th3 purposes of commerce, either by a canal from said 
rirer to the waters of the Gulf, or by deepening one or more of tlie natural 
outlets of said river.*' They are hereby directed to assemble at New York 
City, N. Y., on the 20th instant, or as soon thereafter as practicable, for the 
purpose of organizing and entering upon the performance of their duties. 

Lieut. Col. Wright is designated as president of the Board. 

H. D. Whitcomb is designated to disburse, under the direction of the Board, 
the money appropriated to defray the cost of the survey. 

The following is the section of the act of Congress above referred to: 

" Sec. 3. That a board of engineers, to be composed of three from the Army, 
one from the Coast Survey, and three from civil life, be appointed by the 
President; which said board shall make a survey of the tnouth of the Missis- 
sippi River, with a view to determine the best method of obtaining and 
maintaining a depth of water sufficient for the purposes of commerce, either 
by a canal from said river to the waters of the Gulf, or by deepening one or 
more of the natural outlets of said river; and said Board shall make a full and 
detailed estimate and statement of the cost of each of said plans, and shall 
report the same, together with their opinion thereon, showing which of all 
^ plans they deem preferable, giving their reasons therefor, to the Secretary 
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of War, to be presented at the commenoement of the second session of the 
Forty-third Congress; and that the sum of twenty-five thousand dollars, or so 
much thereof as may be necessary, is hereby appropriated, out of any funds in 
the treasury not otherwise appropriated, to defray the cost of said sarvey." 
Approved June 28, 1874. 
By order of the Secretary of War : 

Tboxas M. VurcEST, 

Assistant AdjuiarU-GeneroL 

New Tokk, January 1^ 1875. 

Sir: The Board of Engineers, constituted under section 3 of an act of Con- 
gress, approved Jime 23, 1874, having completed its labors, has the honor to 
submit the following report : 

The act of Congress referred to required that the Board should make pl«ns 

and estimates for the cost of obtaining and maintaining a depth of water 

sufficient for purposes of commerce at the mouth of the Mississippi Birer, 

either by a canal from said river to the waters of the Gulf, or by deepening one 

or more of the natural outlets of said river, and to report the same, t(^ther 

with their opinion thereon, showing which of all said plans they deem p^ele^ 
able. 

The Board was ordered by the Secretary of War to meet on July 20, 1874, at 
New York City. It met on that day and commenced its duties. 

As there has been no example in this country of the improvement of a laige 
river-mouth so as to give an outlet to the sea with much deeper water than 
naturally exists on its bar, the Board, in its consideration of what experience 
has elsewhere shown to be practicable in such a case, has found its only exam- 
ples in the mouths of European rivers. 

There has been great difference of opinion among engineers, not only in this 
country, but in Eun^pe, as to whether the best method of securing a deep- 
water outlet from a sediment-bearing river which empties, like the Mississippit 
the Vistula, the Danube, and the Rhone, into a nearly tideless sea, is by jetties 
or by a lateral canal. 

At the Vistula, after vain attempts for many years to improve the natural 
mouth, the river formed a new outlet, and the old one, turned into a lateral 
canal, has long given the needed water-way to the important port of Dantzic 

At the mouth of the Danube, after the canal system and the jetty system 
had each been proposed by eminent authorities, and neither adopted, as a 
final plan it was decided, in order to do something, to try feeble jetties as a 
provisional scheme. The results were far better than the engineer expected, 
and the jetties made permanent, give an admirable outlet to the Danube to- 
day. 

At the mouth of the Rhone, the engineers, after trying for many years to 
secure a good outlet by dykes, which, however, never reached the bar, aban- 
doned that plan and built a lateral canal, which is more than adequate to the 
wants of commerce. 

WTiile the results were so contradictory, the information at the conomandoi 
the Board about the above-named foreign rivers was, except for the Dannbe, 
not recent, and very meager. 

The interests involved in the proper improvement of the mouth of tW 
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»n grrat, nnil tho work so costly, Ihnt. it is imperative to obtuin 
t possible knowled^ nod judgment as to the inclhod to bo Eiclopted. 
COldingly, in ordur llmt the rjpinkm of the Board should be bused on n full 
kmnrledgc of whut Itus bwn done, and ot the latest results obtained olsvwhiMV, 
in tlu9 most difficult bmnch of engineering, it was decided to visit the 
nratlu of Ihy rivers mentioned, and, as bearing on a cunal und a hnrljor, also 
Out Nortll Seit and Sues Csnid. 

Tho tcsnlt nf these examinations abroad (while additionul information has 
h«*n gained on almost every point relating W the ])rob!Ein bclure thejiil has 
II (u laistl; etrcugthen their csfcimato of the value for jetties, at the mouth 
-'"■•. Mississippi lUvpr. of the fascine-dikes used in Holland bj Caland in 
uuproremoiit of tho Mass nioiiUi of the Rhine. 

filter returning from Eurupf, Ihe Itonrd met in Now Orleans, spending about 
(hree wcdo, of whli-h eight days were employed in examinations at the 
niontltf of tho Ml!«i«nippi River, and at the site for a canal proposed by Cup- 

^Hfter this history of the proceedings ot the Board, the conclusions rcuehod 

^B) given. 

^^ I,— CINAU 

A number of locations for a eanol wero considered by tnr oonrd, among 
ii mny Im mentioned the one proposeil by Captain Howell, near Port 
: I'liilip; (>ne leaving Pass ii ^Ont^l^, about six miles inside its bar. and 
luig north Into ilrep waU'r; one leaving Southwest Pass, about six miles 
. :' of itsbkr. and running east into deep water; and one obtained by closing 
•v luth Puss nt lis heod by A dam and entering it by a canal and lock from 
-" itithwttst PaM, and opening its mouth by dredging, Ihe mouth being pro* 
■ 1 by jt'tties. 

.'Ill' odvantugu ot the sites at Southwest Pass and Puss il TOutre ore, 

! lie Oiffi'renec of walor-levcl at Ihe two ends of the eannl will rat^ly esceed 

'it. and may often be so small that the use of the lock-lift would be 

. -.'fsnTy : that the canals would be only about three miles long, and. being 

- nnrtguble [lusscs, all light-ilraught vessels would go through tho passes; 

. ! liat the».< canals would debouch into deep water at onec, while nt a dis- 

' II.,' '1 of ail miles from the Oulf outlet of tho Fort Saint Philip Canal then 

rLTi- .jtily 28 feet of water nt low tide. 

The obj'H-Uon to the site at the Southwest Pass is, that its dfhauehi would 

i.-:<uliiikUy Kill up in the advanoe of the delta, and Ihat the cost of the harlNjr 

. Ting ii3 entrance wotild be excessive. The same objection of excwsivB 

.''ir protection of entrance applies to the site at Pass a I'Outrc, while the 

;i '^il outlet of the Fort Saint Philip Canal is largely pmtect«d by Sable 

. il. and doua not need expensive works to cover its entrance. The sites 

" tfao head of the passes do not give the same promise of permanence as 

ii--*r P<-rt Saint Pldlip. The plan of canalizing the South Pass would 

Aie the didicully of opening and keeping open its mouth, which is the 

lUty should jetties be applied.* 
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After a careful consideration of the several sites, that in the Tidnitj of 
Fort Saint Philip was adopted, with one dissenting member. Aside from tht 
question of cost, it offers greater hopes of permanence than the other siteR. It 
does not seem probable that the river will ever deviate very iar from its pn»* 
ent position at the head of the proposed canal, and a comparison of the 34- 
foot curves at Sable Island on Talcott's map of 1888 and Captain Howell's mip 
of 1872 show no important change. The Board decided, then« that the ctoal, 
for which plans and estimates should be made hj them, shoold leave the Mi^ 
sissippi at a point about five and a half miles below Fort Saint Philip, atsaeh 
an nnglc with the river that vessels would be able to enter it easily; that about 
a mile from its beginning there should be a basin of 1,000 feet hj 2,600 
foct; that l)eforc reaching the basin, and near it, there should be a lock, 500 
feet long between its miter-sills, of 65 feet' clear width, and with 37 feet of 
water on its miter-sills at mean low tide ; the part of the lock in the Tidnitr 
of the gates to be of masonry, on a piled . foundation, with heavy grillage; 
the rest of the prism of the lock to be of earth, with revetted slopes of one 
upon one; guard-gates to be placed above and below the lock; the canal to be 
SCO feet wide on the bottom, 27 feet deep at mean low water, and with fld^ 
slopes of 4, (or one vertical on two horizontal,) allowing these to flatten if thef 
will, (the bank of Cubett's Gap stands on a slope of nearly one on one to a 
depth of GO feet); leaving the basin, the canal to nm in a straight line to the 
little bay behind Sable Point, beginning to widen when it reaches 6 feet of 
water in the Gulf, and widening to 1,400 feet at 24 feet of water; beyond the 
depth of 12 feet in the Gulf, the canal to be without banks. As, in spite of 
every iirccantion, accidents might occur which would make it impossible to 
use tlie lock for a considerable period of time, a second entrance from the 
river to the biusin should be begim as soon as the canal is completed: this 
second entrance having its own lock and guanl-gates. As there will be a 
tendency to silt up at the river end of the canal, and also in the cut at the 
other end, leading to diHJp water in the Gulf, some dnxlging will be neocssaiy. 
Should that at the Gulf end prove large, it might become advisable to buiW 
dykes along the sides of the cut. The cost of the dredging and the cost of 
working the canal have been capitalized, and added to the first cost in the 
following estimate : 

The first cost of the canal complete is estimated at $10,296,500 

The annual cost of maintenance is estimated at $60,885, which, 

capitalized at 5 per cent 1,217,700 

Giving for the sum needed to build o|id maintain canal $11,514,^ 

The canal is about six and a third miles long, passing through a country 
of which no i>art is more than 3 feet above tide, and nmch of its route li«* 
though shallow lag(X)ns. At 2 or 3 feet below the surface, the delta at and 
bi'low the site of the canal is everywhere of bluish mud or clay, into which a 
jDole can be thrust, by hand, fn^ni 5 to 15 feet. On the bars, the wave-action 
has sifteil out and left the cottn>er sand in thin layers, and such strata, ^ 
ha|)S from the same cause, are found elsewhere in the delta. 
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QnriBgs 100 feet deep show the same d&j, becoming mnrc coni|>ai?t. and 

tiMd with CMMudonoi boiuI, At Fort Sniiit Philip Canal, loir water of the 

mt is ObT toot nbavc the mvaa lurd ot the Golf, and high water 7 fiH^t nbuve 

Im wmr plmne. It ia tstimatcd that higli wabir at Gtorins ut Sable Point is 

i>nietunB3 7 foet above mean level ol the Gulf. The lock is therefore plann»l 

' Ik lift of 7 feet: but hs the water at Sable Point will never be higher than 

n( the river at the other end of the canai, except for a few hours 

1^ vitilent storms, do provision is made for looking down Into the Alissis- 

Ouard gat«s nair tile lock ore provided to prevent currents rushing in 

I- itiro^tinD through the csnaJ. 

Vi-T dutnila €B to plan of canal anil estimates, see Appendix A. 
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»tn«tbnds which have been proposed for opening a passage through a 
mpof the mouths of the Mississippi are two ; 
' nnt, liy Rttrring up in some way the material of the bar, so that the cur- 
mit fhall sweep it nwav into deep water ; 

S«»nd, by confining a niouth of the river bj jetties on the liar, so that, 
•iileil, if noceasary, by dredging or stirring up, the water shoJl he able to 
inMir a channel through the bar, and to maintain it when once formed. 

Judging from the' results thus far obtained, the board is of tlte opinion 
tiial no odmissEbls expenditure of monev can permanently maintain by the 
■tirring prnoew a depth of 20 feet at mean low water at the tnimth ut the 
Miwlviippi ; and as they du not consider this an adequate depth, they deem 
the llnl proi^cns named inadmiasibte. 

In ron^ilering the method by jetties, it may be well to state the facts on 

«hich lAeir application at the mouths of the Mississippi is based. On exum- 

inlDg a map of the mouths of this river, it will be seen that ench pass through 

the greater [iirt of its length has a nearly constant width, but that it widens 

hnmrd its bar. so that on its outer crest it has several times its ordinary 

width, while its depth is less in something likn tho same proportion. The 

tsuee of tills change seems to bo the fallowing : Tho river-water as it np- 

]iroaehes Iho har is somewhat above the level of the Gulf, and so lends to 

' rf^ the stream thus becoming thinner and wider. This thinning and 

uing is ai<led by the greater density of the salt water, which makes the 

'I water rise over it on a slo|ie that is steeper aa the velocity of tho river- 

iii.-r is IrtB. This thinned sheet of water forms its own banks lis the bar 

tiiovrfl out to seA ; but, as in this wide, shallow stream the friction is greot 

now the bank^ doposita begin there, the stream is narrowed and deepened, 

Boil in time that port of the stream obtains the form already assumed by the 

purtiou abovp, which allows the water to pass with least resistance. To-day, 

while thrre are but 7 feet of water on the outer crest of the South Pass bar, it 

b yrt only about IS.OIN) feet from the bar to CO feet of water above the bar. 

nnil It follows, if the bar's progress into the Gulf has been for the lost one 

ilird and twmity years tho same as for the last thirty-aii years, (about 100 

' 'T onnmn,) that one hundred and Iwinty years ago the outer cri-st "f the 

■>. ("ais bar wag where n^iw thcLi) is n ileep channel. As the lurs move 

iniUo sf% tlu> river Is, then, all the time eroding a channel of the eharacl«t> 



2o6 THE UrSSIBSTPFl JETTIES. 

isljc deep-Tftter cross-^w'tion. )i<>hiriit and throuj;h tticm. Tbc objwt 
jetties is to aid ahd hasleii Uiis eiusioii. If, starting from ■ pdat In a f 
above Its bar, where tbvro aro now SO [oet of water, we build ji^ities vbkh 
confine the pass thai it eha]l liove the width all the wav to ili-ep nattr il not 
has at the slarting-poJnt, we shall b« helping; thu pass to assumi llic ikitb 
water cross^ect ion it would ultimatrlj lakp. and hy uiding it, it iii«(nHi7,bf 
dnxlging, should be able bi reduce at pluasurc the time required tat tii> pnv 

This plan is then adopts! for the improvement of a naLaral outlit. n»ii«lf, 
to begin paralld dikes at the banks of a pass wliere lliere arc niiw SO btt vl 
water in the middle, and carrj" them over the bar to 30 fert walw a. 
(unless the dt'plh is obtained before the dikes have reached the SD-tnot cimt), 
uUowing the river to erode the liottom bi-tween the dikes till the wat^l^nI 
between them everywhere has the same e roes-section as at tbi-ir bt^ui>la|, 
aiding the erosion by dredging or stirring it il is not rapid enough without 

The Board considered the question of limiting Uie wat«r-way to tlis tntf- 
section of 30 feet maiimum depth, b}' converging jettiee on the bai, mi ^ 
spur^ikes in the pass above, insteoil of b; parallel dikis. In rif* nI 
lack of experience in such work in this country, and of the dniigisrul a 
sivo scour around the ends of spur-dtkes, it was dnemeil advisable tn n 
parallel dikes as offering fewer contingencies and less difficulty of eonSf*- 
tion. The depth of 30 feet has been chosen, In order that aome tiatu atf 
elapse before the liar, which will form at the seo-end of the jetties, cwi l"** 
less than 2S feet at mean low wat«r upon il, that being tlie miiilinun difU 
which it is desired to maintain. 

naving adopted a general plan tor the improvement of one of the iwUU^ 
outlets, it remains to Ax on that one. As the impnivcment nf anj will ' 
costly, but one sbonld be improved, and that should he made •jleqiuUc fct 
ail puqioses. 

The passes which have been most carefully considered are the Sootli tw 
Southwest. 

In comparing these passes, it is seen that while the svemgo width vt 11* 
body of the South Pass is TOO (ec-t. Ihot of Southwest Pass is abuul I.IW 
The greater width is mote favorable to navigation ; but, in the optnlm ol tW 
Board, the South Pass, when improved, will be adrquale to the p«wMit»w' 
prospective wants o( commerce. The estitnaled sum rvquirod tor lh« «"" 
almeliun and maintenance of the works for the imrirovemput of Il» SW""" 
Pass is |;7,942.nO. and for S.>ulhwest Pa&s is (;lfi.053.1S4. It ii «aOT9* 
that the Southwest Puss bar advances about three times as foM as dio St«* 
Pas.'> bar. 

Tlie South Pass being entirely adequate, thn much greater cost of impw*"** 
the larger pass would not, in the opinion of the Board, Im wnn»nt«d eiibet W 
the somewhat greater east' of entering it in stnnns, or of navigating it "■* 
on™ inside. The former is 12.U miles Irjng, the lallor beitig 18 mOlt, ■n' '" 
lengthened only about onelhSrd as fast as the latter. 

The cost of improving Pass ft Loutrw wonld nif" be far crejiIfT than '• 
South Pnsa, without ndvanUgi>s siillli'ient t' jurtify the inpnywfl cw.1. '»■ 
South Pass liaa thciulvunlagc that the wfirks for its iuiprtivpintnl. which wi^^^ 
raquira at least two or three years (or their «ieciitio», wouW in no way inUrft* 




tanuMvc The bonnl is, tliercjoro, ot opinion thtit if nny iinhiral outlet 
T?f,niTP(l. It «boit)fl be the S<tulh Pass. 

< tknitti 1*^108 vt thi' Mississippi is IS.U miles Iod^, has an arvnge width 
' fixl. aa'l M minimam interior channpl dt|'tb ot SB fuel. It ia ll.ttOO 
' m tho 30<foot I'UfTc inside the paas across Ihe bar to JIO feet outside. 
Liikiuiitm duptli iin the bar is 7 feet. It discharges at its ninuth about 
'1 I'ubic fiwt uf H-alcr per sceond, and about 3S,O0O,O00 cubio jardsoC 
i.iit in suspRDsion {kt uiiiiuui. ll bus a slxoal at its head, with a initiimum 
n channel of 17 feet. 

iniprovFmcnt ol the South Pass, thi> Board recommends patulli'l 
r jcttlo, Hinstruetwl of brush, fascines, iind stone, iti Uie same general 

ip BsM bj Mr. Caland at the mouth of the Muus. 
to dikM sbould bu^n at tho two banks of the pass, about l.OAO fret be- 
~ wUi Pass li^ht-housp, where the river has a width of nearly 900 feet 
xltnam ^epth of 80 feet. Thoy should run in straight b'nes, parallel 
■ Mhcr, in the <UrecMon ot the pass, to where Ibe wnttr is 30 foet deep 
mliiilf of Uic bur, provided it should be necessary to carry them so far to 
' :)0 feet deptli. The dikes for tho first 7,100 feet should bo 10 (rat wide 
')' . iJiouhl then widen gradually to 20 feet in a further ili.'-tanee of 2,0S0 
;.-! , jiiould then gradually widen to 50 feet, which is lo be the wijth in 80 
Int o[ water. .At pivseni, this lust length nould be about 3,730 feet, and the 
Mil tingth of cnch dike 11,000 feet. The liiat 7,100 feet of Ihe dikes to havo 
pMopi^ uf \, (two verticnl to three horizontal,} the rest to have sidO'Slopes 
^Mttn li> la ivet below waller, and beneath that de[)th skipca ot t. The 
^^■he dikes tc be rounded and paved, the crown rising to high-water ot 

^^■quntion of the a vera ge annual expense of prolonging the jetties isa 
WfKTloiiB one; it depends on the onnnol advance of the 2J-foot curve, that 
iltpHi bring mjoired. At present, the mudily water issuing from the South 
I'ln^iraids nut in somewhat ot a fan-shapo, the handle ot tlie fan being at 
Ji o( the fiass and Ihe ribs several mites in length. 
t propOBnl jctlies were instantly completed, and the new channel 
t, esecntiolly the same amount of sediment would hi; spn^ail out in 
bat, Irom the grcatT velocity of the isuing water, the ribs of the 
B longer, while the handle would lie narrower. Aloreof thesedi- 
i ftl flnt be deposited far out in the gulf than before, 
h the pirca int rale of ndvnnce, the 2o-foot rnrvo one hundred and 
X ttga wa» nhont tS,000 fi^t above its present po^iIi<in ; and if the 
f water carried by Ihu pass is kept the same, ncglerting the slight 
Nia slope ut the gulf bottom outside the prc!<ent bar, in about ono 
d twenty yi'ors a new end for Ihe pass will probably bo formed of 
d ahape as the lower 13,000 feet of the present pass. It makes 
iti Ihe whole time retjuiri'd to accomplish the work, whether 
of water flows out at starting over the present shallow bar or 
o dikes which force the wotrr to take n depth of 30 feet. In 
if many years, the rate of progress must tie nhont Ihe same as now, 
B text per annum, the volume ot walj-r being kept as ol present ; 
It m this basis that the arerage annual cost of exlcnBiun, namely, 
v been computed. 
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T: bAS iIttalIt been statai that it is proposed to obtain a depth of 90 feet 
Sw .<c!i -.lie jtcti-s-s. in orvler that some years may clapee before the shcul which 
"» — i.rzL ''*:>■. ci the jetties* can have on it less than the required depth of 25 
: ;: :i -.>^ .hAza.I ihr^.^u^rh it. There arc no precise data for cstimaiing this 
:• ta.^"^ LVun^ stawinl from the upper end of the proposed dikes, the slope 
Ci. '.\r >-c:^-c: vf the South ^a;^c^ is about ^\;j. This slope doubtless depends 
^.j-n-v :c :he v^I.xity of the water flowing through it, and on the lifting of 
tx^ i>f«a wa:er by tiie salt. As the causes remain essentially the same, it 
V LL:<i ?eec: cdtoitil :hat ihe new end of the South Pass, to be formed by the 
5v<i ji^'.r. vikSbiT.^ through the jetties, s^hould at least have the same bottom 
s..::c. 1: this Asss^iEj^iion wen? true, the bottom would at last shoal from 
«>i :.- i") i.xc Ji 1 viis^^inve of 5 x 440 = 2,200 feet, and the time required would 
li: j.\'u: ;^ y\iAr!§k. Tbis lime would be shortened by two causes. First, there 
A. . i».vii: J.0C1'.lW cubio yards of material to be scoured out between the jet- 
tit^ ::ifis avrvasin^ the izeneral har-accretion by that amount and htftenmg 
irte dc^TusLtf oL '.]:» pads. As the scour would be distributed over several yearsy 
S3ii x> :l2e Siu'.ii t^^ss oirries ak^ut 32,000.000 cubic vards of sediment in sosr 
l.\r:s^:a a::Au;CLy to the Gulf, the effei't of this 3,000,000 yanls cannot be 
•v.a:.*-. "y iarsc^?. SH.v«'.dIy. at and below the point where it is proposed to 
Ixc* * '■■e jto.*^ :r.e n^^er v^livity now diminishes vcr}' slowly, as it is confined 
V* fe >.i.* \ y wtiiec.::ic chARn«.'i. while, when the jetties are completed and the 
s 'a:: -v . !<v(irt\l ou:. the w^ttr issuing from them will, having at first nobwib 
:,' ,vj: ■■je ::. >|.>ceiid out itiore rapidly, thus, perhaps, losing velocity more 

i -il ';r»" -j; i sr.vtvr sv'awanl sIoih? on the bottom than now exists st 

:." .■■iA-v-*'A: -■■ :hv» yp'tv^seil dikes. This stee|ier slope seawani from the 3ft 
• ■ .1*1.? "-.vcw-,^:: :ho jt :tu's would give a shoal of 25 feet at a distance of 
^>^ • 'i- ^i'.V \.\'. sz-A ::: a ivri.\l of loss than 22 years. The pcritni is un- 
v'» 'a ■' : .'\'.\T^"vr i'-"v ^A!'. ili-urmine the p^eci^e time, DiflFerent ostimatrt 
••■.id." .^ •..'MS !'^c;»;. i:;d others by ditlerent members of the boanl^wy 
!a •-;•. '. A"'-. *.'.' ^car-sh^ve Uv:i jissuimxi for the purpose of estimate. In 10 
>■. x. • o?\ •: :ji AsMvrvxl :ra: the jf tties wili have to be lengthened 1,000 feet. 
A> ^: v»i s ^%^L hii^v f t!:*a\1 at The omls of the jetties, it has aliO been assumed 
•.■\l. ■. ..• .'W. ?•>: ■:! » .*. Iv ;:i wutiT Averaging 15 feet in depth. 

'.'. .t> l\v!t *;.t:».\i :l\i; :hcn- i> a shvxil at the head of South Pass, with ho^ 
!? :.vc /' wa:oc .'£1 i:. A: vr^se-.t. this <hi>al is sc^mring out. Should that 
>sV.:r'*u i^'C -:i^e A vU'pih iis cri'a: as at the shoaK^t point below in the ps* 
5:0 ^\'i'<:'.:ofw. ^^ .i ^h<• :o .:ci*t\ t mon» water into it would b(»come ncces- 
s'.r\. Shv'-vj'.vl the Sv^ur-i IV^s i-on-aA* much l^eyond its present size, it might 
K\of*!v' !:v\vs«A*.y to ^'i.; ait arrv.>n on the bottom and sides of the pass, near 
ii;t V.avl. lo >ioi> that irvrttisk", 

K>:rMa:i'S v^f ;ho v\^r of the jottit^ and of the works which may be needed 
at !ho l-.odvl of tho jvkvs an." iiivon in Apjvndix B. 

Firs: i\>>t of jot:io> a: moi.th of Jsniih Pass, of drwlging, and 
of works ;;t hoa.i of ivis.< T $5,342,110 00 

Avl^a:^» annual vv^t of extonsi"n. inohuling n^noval of mud- 
liinips, should thoy ris<\ ^loO.lXXK whioh, capitalized at 5 per 
cent., gives '. 2,600,000 00 

Cost of construction and maintenance of improvement ;$7,942,110 00 



toard also made an estimate or the cost of improving the Southwest 
I rrsitlt of «hi<!h is aa follows : 

t of improving Soulhwest Pass by jetties !jS(.2J3d,I34 CM) 

MinuiU oMt of esiensinn, fSOO.OOO, which, cspitAlizeil 

R-ooDt., is 1,800.000 00 

mind to improve and maintain Southwest Pass |ia,053,I34 UO 

in. — MBTBOD RECOUMENSED, 

Bntnl has now given pbtns nnci oslimntps for improving the rat.uth of 
ibslppj eitht^r bj a canal or by openin|r one of the natural ouHetB. It 
tquiivd to give Its opinion as to which plan is preferable. Lcaring 
h lot tho monienl, anil oasumin); that one plan can be as easily exe- 
id muntained as the other, there Is no question that the improvement 
CUth Pass wnuIO be bcsl. It would give a good eea-entranoe about 
wide, and a minimum widrh in the pass of about S30 feet, while the 
t the mnal would bi' about 300 feet. 11 would ulTer no Irwks (liable to 
ffvr injnry) lo dclajr tho passage of vessels through it. It would give 
d imobstmctod waler-wa}' to eomincrce in place of a narrow and ob- 



1 of cost nnd roainlenance be considered, u-e have for the 
tl.SM,3W against fT.IMS, 110 for the South Pass. 
Wlj remaining question is wheliier the two plans can be executed and 



d at about the i-stimat«<l costa, 
ttw osnal, Ihc dilHcidt points arc to maintain a coffer-dam and secure a 
imndation on which to build the masonry. By proper eiaminntions, it 
•d that iilus can bi- foun'l where coffcr-dama can bo maintained; and, 
h Ux) ItukBsea of masonry are heavier than any which have beea bailt in 
iim without fettling, it a believed that, by the pian proposed, injur!- 
Bog woald In provcntnl. The Bounl Is therefore of opinion that the 
U bs built at the estimated cost. 

^ Improvement of the South Pass, the diflicuU points are the control 
Mter entering it, tlit- rvniural of Ihe shoal, and the maintenance of a 
Iktlts hcttd, nnil the execution and niDintenance of that pnrt of ihe 
^nf[ outsidei of the outer crest of the bar. While the proper method 
ml of the water at the head of the South Pass must be ieami'd mainly 
( great difficulty la not anticipated, BS such control was nadily ob- 
m the Sulina. The construction and maintenance of tho jetties 
Um cnst of the bar is a difllcult work, in which there will be contln- 
■rising from the action of heavy storms, either on the jetties Ihcm- 
r on the material on which they rest, nnd from settling, A liberal 
» haa bi-en mtide for such contingencies, and the Boanl sees no reason 
ISC its pslimale. Indeed, it is of opinion that experience in construe- 
ly Terr probnbly show thai tho cross-section of tho dikes may be 
, thus lessening Ihc cost, If Ihc jetties are conslnicted and main- 
Uie ends being prolonged il» bvcomca neceesaij', the board bos no doubt 
tikdred depth will be obtained. 




a^ iks lEaBSRp^ RiTer be 

^nat Sbbi "Tifr^'maff m n^icrt vi:^ 'dir w wiMMBiiuBM^arinn thai, if Congress 
EVEB- if 'at jmaes- tf i^ rnnec 'die encm fsm Decessuy to ac- 
K^mecacflC m. flBOb. cr ia sc^ vat be made anikble. 
if lat =v=&- s IT ^ iu-^L^wi hr ^^rtties. the vork. when once 

to K? oinre ccmpkfkHL 
tf ivanaE. tsuc ';ii£ -w-xis ix laiyu w A tor the improvement of 
lie t3anspkSted.iL T^ave j 



K S. AUXUTDEI, 
C, R COMSTOCK, 

Ifiy'tr i/ Emg im e uh and Bri. Brig. Gen, 

HcsntT Mitchell, 

r. 5L Coasl Surrtn. 
T. E- Sickles. 

W. MiLXOB ROBEITS. 

H^ D. Whitcomb. 

I ciet!^ ia 50 vae^ cf dir iv|«it as refers to the selection of the South 
Pus f :r zifi triti «:€ The jefir sj^em d impcoTement^ if that srstem is to be 
arScCT^i : i^« :>:■ ihe ^tiaB^ and esdmates for both canal and jetties: but as, in 
^izTZ'r:''^ '±fz I'LXZ.'.'r-i^ .f >^x«5< Ox AH aitemptt^l improvement of anyone 
r '^TZTil -.'Vl-tf :f ibr river d-:« nc4 jus: if v the reeommendalion of the 
B:«iri- I ravr withbel i Tiy s'CTaicn? from the neport. 

If an a.i-r'.i^ate aa-i ferDanent channel oovid be cttained at any one of the 
raises. :: w. <il.i t» d-cbc V«e preferable to the proposed canal. 

As '.he >h:{:H:*r-al pr>:';ec: ci>-s. in mv judgment, offer reasonable chances of 

5'j;^tp^. I most give it the preferEnee over the jetty project recommended by 

th^ B'tird. 

H. G. Wright, 

Lieut, Ccl. o/Enffineen, But. Maj\ Gen* 
Hon. W. W. Belexap, 

Secretary of War, Washin^ont D. C 
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(Seepafte 66.) 
THE GRANT 

FROM THB 

UNITED STATES, 

AUTHOBIZIKa THE CONSTBUCTION OF 

THE JETTIES. 



£e it enacted by the Senate and House of Eepresenfativea of th^ United States 

of America in Congress assembled : 

Sec. 4. That James B. Eads, of St. Louis, Missouri, be, and he is hereby, 
authorized, with such others as may be associated with him, on the conditions 
hereinafter mentioned, to construct such permanent and sufficient jetties and 
3uch auxiliary works as are necessary to create and permanently maintain, as 
liereinafter set forth, a wide and deep channel between the South Pass of the 
[Mississippi River and the Gulf of Mexico, and for that purpose he may con- 
struct, in the river, outlet or pass, and likewise in the G^lf of Mexico, such 
sralls, jetties, dykes, levees, and other structures, and employ such boats, 
rafts, and appliances as he may, in the prosecution of said work, deem neces- 
sary: Provided, That no such structures or means employed shall hinder, de- 
ay, or materially interfere with the free navigation of said pass ; and, to 
;)rotect his said works, he may build and maintain such levees, or embank- 
nents as may be necessary to secure their permanency along the banks of the 
river or South Pass: Provided further , That unless the construction of the 
proposed work shall be substantially commenced within eight months from 
the date of the approval of this act, and prosecuted with due diligence, the 
provisions contained herein in relation to the said South Pass shall be null and 
roid; and unless the said Eads and his associates shall secure a navigable 
iepth of twenty feet of water through said pass within thirty months after the 
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date of the approval of this act, Caagnm maj rerdka the pririle 
granted in relation to the said South Pass and oanod the ohUgati 
aesiuned hy the United States. And CongnaB maj leroke the 
herein granted in relation to the said South PtoB, and oaneel the o 
herein aaeumed by the United States, unless the said Eada and his 
shall, after securing twenty feet of water, seeore an additional dqp 
less than two feet during each suoceeding jear thereafter, nntfl tweni 
shall have been secured; and in case said Bads uid his aasociafces A 
comply with the foregoing ccmditions, as to depth of wato*, and tim 
period of twelve months in excess of the time flxed, as al t msai d, 
privileges herein granted, and the obligations herein aasiiimul in i 
the said South Pass, shall absolutely become null and void withe 
by CcmgresB. 

Sbc. • That the conditions herein prescribed being fully comp 
the United States hereby promise and agree to pay to said Eads, er 
signs or legal representatives, five million two hundred and fifty thoi 
lars for constructing said works and obtaining a depth of thirty fe 
channel, and the annual sum of one hundred thousand dollars for 
every year that said depth of thirty feet shall be maintained by the i 
auxiliary works aforesaid in said South Pass during twenty years aft 
curing the said depth. Payments shall be made on certified statemc 
engineer (^cer, who shall be detailed by the Secretary of War, s 
duty it shall be to report the depth of water and width of channel se 
maintained from time to time in said channel, together with such ot 
mation as the Secretary of War may direct. When a channel of t^ 
in depth, and of not less than two hundred feet in width, shall hav 
tained by the action of said jetties and auxiliary works, five hundred 
dollars shall be paid ; and when a channel of twenty-two feet in ( 
two hundred feet in width shall have been obtained by the action of c 
and auxiliary works, five hundred thousand dollars shall be paid, 
channel twenty-four feet in depth and not less than two hundred an( 
in width, shall have been obtained, there shall be paid five hundred 
dollars; and after said depth and width shall have been maintain 
twelve consecutive months, there shall be paid two hundred and fiftj 
dollars, with five per centum per annum interest from the date \ 
twenty-four feet were first obtained. When a channel twenty-s 
depth, and not less than three hundred feet in width shall be obtah 
shall be paid five hundred thousand dollars; and when a channc 
depth and width shall have been maintained for twelve months 
tively, two hundred and fifty thousand dollars shall be paid, with 
five per centum per annum from the date when said channel wa 
tained. 

When a channel twenty-eight feet in depth, and not less t 
hundred and fifty feet in width shall be obtained, there shall be 
hundred thousand dollars; and after said depth and width shall 1 
maintained for twelve months consecutively, two hundred and fifty 
dollars shall be paid, with interest at six per centum per annum fron 
when said twenty-eight feet were first obtained. When a channel 1 
in depth and not less than three hundred' and fifty feet in width sfa 



ACT OF CONCESSION. 



fttben tfa&U b)> paid fivG him<lri«i thousand dollars; and after said depth 
' b sImIJ have bwn niaintuineil for twelve months consecuUvuly, there 
i live hundred tliinir«n<l dolkrs with interest at five jicr cenlum 
n froRi tlir datti when a channel ot said depth and width was first ob- 
ir a lotat ae^n^tt.' of four ruillion two hundred and flitf Ihou- 
uiul dnUars for Ihe nfortsuid imjinenls, the respective depths and widths of 
iii-.-l being inea«itreil at avemge Htrod Ud«, as nscertoincd and determined bj 
. ^i.trrtary ut Wnr. When a channel thirty feet in depth, and three hun- 
^^Mul liUj l««l in widlli. »hall have been obtained by the effect of said jel- 
^■Md ■uxiliot]' works aforeiaid, the remaining one inillion dollars shall be 
^^■1 as having been eanieil by Niid ICoiIs and nsfociatcs; but eniil ntnount 
^^Hemiun as iiet'uriiy in the possession of the United Slates (or the piirpoM 
W»nafter SPt forth, interest at live per centum per annum on the luine luing 
pyahle to wid Eads, his assigns, and ieg&\ repreeentativcs, senii-unnuully, 
inm Ihe ilWie when a channel of thirty fei^t in iltpth and Ihree hundred and 
ridth shall have been first secured, so long an Mid nioja-y, or any 
:, is held by the Uiated Slates. 
. Thai after saidi-baiincl of thirty Feet in depth and of not less than 
kutidnd and lltty feet in width shall have been secured, one hundreil 
d dolhtts per aniinm shall be paid in equal quarterly pnymenls during 
A crery year that said diantiei of thirty feet in depth and three hun- 
d SIty (evt in width shall have bi'en Jnaintained by KaJd Eada and bis 
> by Ibt) cSect of said jetties nnd auxiliary works aforesaid in said 
ir a pcriixl of twenty years, dating from the date on which said channel 
bty Itvt In depth and three hundn>d and Utty feet in width shall be 
Beared: Prvpided. Iioieri-er, that no |iart of such annual c-omiiensation 
Mgnid (or any piTiod of time during which the channel of said passshall 
a thirty feet in depth and three hundred and Stty feet in width, as 

I itpecitted. 

. That ttie said cliannel of thirty feet in depth and three hundred 

ridlh having been inuinlained for ten years, nnc-lialf of the 

(Dion dollars hereinbefore mentioned shall lie released and paid to said 

r legal repriwentatives: and said depth and width having 

Mlntaliivd for ten additional years, the remainiuj; half ot said one mill- 

a sliall U-' rifli'ttsed and paid as aforesaid. And if any of said money 

hrabotm paid unilcr the provisions of this Act as hereinafter provided, 

VnabltM shall be paid at the times above stated. 

. That in case said Kads and associates, in order to niiuntain a chan- 
f feet ID depth and three hundreil and fifty feetin width, shall deem 
7 to expend on such work, during any one or mare of raid twenty 
n excess of the annual payments received by them during 
IT yews under this A't. the Secretary of War shall, on satisfactory 
Knich exjienditures, aulhoriae, as often as such extra cxpcnditnn-s may 
^ tba payment of the Mmr. from the siiid money in pledge, to said Bails 
dreptesentutives. And snch payments shall be made from the flva 
ll Ihonsand dollats to lio ri'loused at the end of ten years liefore any pay- 
mode fnjni the five liiindrcd thousand dollars to be n-te>asf<l at 
lAot twenty years; and it any failure to maintain said channel of tliirty 
d tbm: hundred and fifty feet in width shall occur, the dote 
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;:r ^^gms=as Tx smmI ^zmgr b(4d in pledge shaU be postponed to m 
L-.^skL i«r-j:«i :£ '-Tt^ aj^-^ ^^ ct:^iii«n5aLi>c*n for mamtaining said channel diall 
iv.kSc -g^' skoi ^cr A£»i viiih fhall be again restored, the mainteniDce of 
A iriv—psi. -.i:r:T t-^ 31 i-cci a=id -Jiiw hundred feet in width for twenty yesn, 
«a.:i^:«L^i :£ ^ sa:^. i«n:«is ct f^nre. being intended by this act. And atiny 
i^TK kfitf* «a^ i«c:ms sLall bare been completed, and said channel of thiitj 
le-c =. i^T^cr a=si >rree h^^zkind aad £fiT feet in width shall have been ob- 
TA^zr.^L zz.iz. iri£ U=jr:^ Sca:es i=^t eled to par the said one million ddlUn, 
aj:>i'sc.c lix zaj-^kcli -:f sa>i mici^sc &nJ said annual sum of one hundred 
-3:'-2!a=vi d-.-...kr« i:c ibe Er.&aritc?iAiK« of said depth and width, said United 
:^ca:es *ca1. iat^ i2k rvctit to ik- 50 c-a psjruent of said money held as security 
aai in r.-Ij^ AS afiresajd. loc^herwiih the interest and annual compensation 
l-x xair/.caiac* wh>:h mar t* eune-i at the date of such final payment; and 
cc 5^-ii :i-7T=L-;=: brir.^ SA^ir by the ITniied States, the supervision and main- 
irC4>:e of 5Ab-i je;;:-:^ Aii-i auxiliary works by said £ads and associates, and all 
l^biV.ty •:<! t'licir \mrL, shall «:eaf^ and determine. 

Sec- . That in c-nicr 10 f^-ilitate the proper location of said jetties, which 

shall w-t c«e l?ss than sev^n hundred feet apart, and to conwtly determine 

luth efltcis as ciay be piv>lucea by them, the Chief of the Coast Survey shall, 

j« Kvn** i^-TicUviable, cau^ a iraieful iopocnii>hic and hydrographic survey to 

\^ lufide of sail pass and bar. and shall submit the same to the Socpetary 

of War. '«fho shall furnish to said Eads the results of any such sun.-ey. 

\ni i^ -^^ ^^ ^^* thousand dollars is hereby appropriated out of any 

n or.-:v in ihe Treasury not oUierwise appropriated for said survey and ei- 

j;ec. . Thit any peT^>n mai:ciou<ly or intentionally injurinp: said work?, 

inicrfcrini: with the cx-^n-i ruction ihervof, shall be deemed guilty of a mis- 

^V.m-anor, an-l iv.ay W iri.d for such offense l^fore the District Court of the 

V i.ii ^^atcs for the district wherein such offense may be committetl; and, if 

/ ^** I .ruiliv, he shall l-e liable to a fine not exceeding one thousand dollars, or 

^''"'r^^^j^^i^.-inKni for not morx- than two years, or to both tine and impnson- 

ii< aioresaid, for each offense, 
iiicni a. ^^ ^^ ^^^^ ^^^ ^^,^^ ^^^^ ^^.^ associates shall have the right under 

r <nilations as the Secrctarv of War shall presc-rilx?, to use any matenals 

^'''ih^ public lands of the United States that sliall be suitable for, and may 

?'^ 1. \ \u the constniction of said works. 

be needcnl nu ^^^ ^^^ ^^^ ^^ ^ _ ^^^ ^^ ^^^^^^^ disability of said Eads before the 

l'\- \ nf <^id works, the same shall be prosecuteil and completoil by hi? 
completKm *^ •; ^ , . ^^^.j^^es aforesaid, with the same powers, rights, 




Kads, or 



warrants ^I^" . ^^ navmeut of the afores4iid amounts as the 

,.a(is, u. his legal repvt'^"^^^^^ .^^^isions of this Act. And it shall U^ the dut 
resiKxtively biK^oinc (Aue u ^^J^^^ -^ ^^^^ annual reports the imyments m«] 
of the Si'crctiry of ^^ ^^^^.^ and the probable times when other paymen' 



from time to time 
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11 become due, and to report daring the constmction of the work herein 
thorized all important facts relating to the progress of the same, the mate- 
Is used, and the character and permanency with which the said jetties and 
xiliary works are being constructed, to the end that the Congress of the 
lited States may be kept fully advised as to the faithfulness and efficiency 
th which the said works are being executed by the said Eads and his associ- 
iSy it being expressly understood that while said Eads shall be untrammeled 

the exercise of his judgment and skill in the location, design and construc- 
m of said jetties and auxiliary works, the intent of this Act is not simply to 
tmre the wide and deep channel first above named, but likewise to provide 
r the constmction of thoroughly substantial and permanent works by which 
id channel may be maintained for all time after their completion. And in 
M the Secretary of War shall be of the opinion that this work is not being 
instructed according to the spirit and intent of this Act, he shall report the 
me to the President, who shall appoint a commission, consisting of an officer 
! the Army, an officer of the Navy, and a competent person from civil life, 
» inspect and examine the works being constructed by said Eads and his as- 
M*iate8; and in case the said commission shall report that the works are being 
>nstructed upon a design that will not be of a substantial and permanent 
laracter when completed, all the facts in the case shall be laid before Con- 
fess at the earliest possible moment, and payments upon said works shall be 
ispended until Congress shall otherwise order. 

Sbc. . That the option of discharging the obligations herein assumed by 
le United States, either in money or bonds, is expressly reserved ; and the 
Bcretary of the Treasury is hereby directed to issue the bonds of the United 
tates, bearing five per centum interest, of the character and description set 
it in the act entitled ''An Act to authorize the refunding of the public debt,*' 
[>proTed July fourteenth, eighteen hundred and seventy, to said Eads or his 
gal representatives, in payment at par of the aforesaid warrants of the Sec- 
stary of War, unless the Congress of the United States shall have previously 
rovided for the payment of the same by the necessary appropriations of 
loney : Provided, That in no case shall the Government of the United States be 
able for any losses incurred by said Eads and his associates in the perform- 
ficc of the work herein mentioned, nor shall any payments thereon be made 
1 excess of the sums nor contrary to the terms hereinbefore prescribed. 

Approved March S, 1875. 
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PBOCEEDINGS 

or THR 

ADTISOBT COMMISSION OF ENGINEEES 

CQSVBJIKU BT 

JAMES B. EADS, 

TO COXSIDKK HIS FLAX FOB THE INPROTEMENT OF THE 

MOUTH OF THE MISSISSIPPI RIVER. 



Jlit^utes of the lYoceedinga of the Board : 



New YoKKf September 2, 1875. 

** The fir^t point eonsiderwi was the proper line for the eastward jetty, and 
after examination and discussion it was recommended by the Board to fi^ 
the line as follows, viz. : Begin about 6,380 feet from the Land's End, and 
aK>ut 1,0^ feet bt\vond the mattress laid September 1st, and in the line sub- 
mitttxl by Mr. Eads ; thence curve southward, on a radius of 20,000 feet, to 
the 80-foot wntour line without the bar. Total curvature, 17^ 80; and 
course of tangent at proposed end of jetty, S. 27^* E., approximately." 

September 3, 1875. 

The Board then proceeded to discu the proper width between the jetties 
at their outer ends, and recommended that it remain as proposed by Mr. 
Eads — at 1,000 feet at water surface at ordinary high tide. A discussion as 
to the proper line of the west jetty then followed, and pending the discussion, 
the Board adjourned.'* 
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SeplcTibcr i. 1875. 

e Htie of theMStcrn jetty was icconsidereil. Mr. Eadssiatcil that, ilie 
n the line ot tlie east jetty hod already been driveit to within 3,400 
it tlii> jotty bend, and a uhange in the radius of the ourve to 30,000 Icet, 
luvndnl by the Bo&rd on the 2d insl., would involve umaiderable 
I esiM-nse and some delay. He proposed a furvo with a radius of 
) feci, beginning in the straight line at or near station 73 + 70 fact, curv- 
laouthwaM, and passing through a point in tlie line o[ the gclty submitted 
a Board, 11,700 tect trom the sii^nal station. The ItoanI concurred with 
n his views, and roodiiled the recommendation ol September 3 
rdingly. 

e con«i lie ration of the line of western jetty was then resumed, 
e Board having decided that 1,000 feet is an advisable width between 
Jolty heads, and having fixed the alignment o( the east jetty, is unnni- 
■Jy of opiniun that a strictly parallel alignment for Ilie western jetty is in 
« with the tlipory of jetty action; that departures from such olign- 
d b« advisable, if at all, only on the ^rrounils of economy, facility, 
ty gf conBtniclion ; they concur in the alignment proposed by Mr. 
1 leave that matter to his di^ri mi nation, aided by the experience 
n the spot; and us rt^gards the length of the western jetty, the Board 
k It advisable tliiU the t>aslem, being the windward jetty, should overlap 
n by »t least itOO feet," 

September e, 1875. 

PAfter an examination of the map, showing the changes of depth which 
■ occurred in the South Pa°3 since the works were begun, a Hisciissiou fol- 
o the proper point for terminating the east pier, and also as to the 
LniRllon of the jctlit^. As two members of the Board were absent, the 
d adjourned at 4 p.m., these subjects being still under consideralion." 

September 7, 1875. 

f*Tfae Board resumed the consideration of the construction of the jetties, 
i>do|)t«d tlie t'lUu wing recommendations, viz.: 

pTbat with ngarJ to priority of con^itruction, Ihc Board recommends that 
a of both jetties, ond ol the spur joining the west jetty with the right 
. be prot«cta^l throughout their entire length, and that then the fcmn- 
U of th" east jetty be curried up to the water-lino before rai&liig the mat- 
■work of tliH west jetty to the same level.* The construction d»U\h of 
■ flier hued i» bo left undetermined until the Commission can meet at the 
« in Novemlier. 
•■The Boanl then adopted the following: 

" AfUr an attt'iitlvu examination of the plan of conslniction. consisting of 
ibiaationof willow maitressesanil st'inK, now ineieeutionby Mr. Eads, 
ml And it a modltlcatloiL of methods long in use in Holland and else- 
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where. It is essentially the same as that applied to the jetties at the month 
of the Oder, and also to the jetties at the mouth of the Mass, so success- 
fully as to draw from the lower Icgisiative body of Holland the announcement 
that * their complete success has removed all doubts as to the possibilitj of 
making piers at sea on our coast' It is, moreover, essentially the aune as 
that adopted by the recent Commission for these works. 

*' The Boiupd farther ad\ise that Bayou Grande be left open for the 
present. 

''The consideration of works necessary at the head of the pass was to 
begun; pending this, the Board took recess, to meet at 8 p.k." 

September 7, 8 p.m. 

" After a very thorough consideration of different projects, the Board recom- 
mende<i unanimously the construction of one jetty immediately; starting on a 
tangent to the east bank of entrance to the pass, i.e., to a mendian line neu^ 
ly, and curving then to the westward on a radius of 8,000 feet, till it reaches 
the 24-feet contour line. The further prolongation of this work, and the execu- 
tion of works on the west side, to be left for determination after observation ol 
effects produced by the construction recommended." 

September 8, 1875. 

** The minutes of the Board from the first were read and approved, and tb« 
Board adjourned to meet at New Orleans November 10, 1875." 

Ck)pied from the Minutes. 

(Signed) R. & Eluott. 



FIXAL PROCEEDINGS OP THE COMMISSIOX. 

Port Eads, La., Koi\ 18, 1875^ 

The commissioners, Gen. J. G. Barnard, Sir Charles A. Ilartlev, W. >f ^ 
nor Roberts, Prof. Henry Mitchell, and H. D. Whitcomb, assemble*! in N^ 
Orleans, Novejnber 15th, and proceeded to Port Eads on the 17th. Aft^^ 
visiting the works in progress, the Commission held a meeting at Port Elads o ^ 
the 18th. 

Present, Gen. J. G. Bamanl, President, and Sir Charles A. Hartley, W^* 
Milnor Rol)crts, Prof. Henry Mitchell and ft D. Whitoomb. 

Communications were receiveil from General Alexander and Mr. Sickles, 
stating that pressing engagements preventeil their attending the meeting. 

The President read the minutes of the meeting of the commissioners in 
New York in September. 

After some discussion, it was recommende<l by the Board that the space of 
six hundre<l feet between the north end of the west jetty and the shore, across 
which piles are now driven and mattresses being laid, should not be closed 
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il the east jetty shall have been raised to its full height out to twenty feet 
>th of water. 

Mr. £ads having intimated to the Board that it is of importance to himself 

d his associates that a depth of twenty feet should be obtained at the mouth 

the South Pass as soon as possible, the Board recommend, in consideration 

Mr. Eads*s representation, that provisional jetty heads one hundred feet in 

agth be established in a depth of twenty feet in the line of both jetties, and 

tat the construction of these works be in conformity with the cross section of 

jetty presented by Mr. Eads. 

This drawing indicates : 

1. That the said jetty heads shall consist of stone and fascine work, having a 
idth of twenty-six feet at the water line, with a slope of three to one on both 
des to a depth of sixteen feet. 

2. That below this depth the base of the work shall have a width of two hun- 
red and twenty-two feet, and including revetment of stone, be four feet 
lick, thus giving an apron fifty feet wide at the foot of each slope. 

S. That the apron and slopes shall have a revetment of stone at least two 
!et thick ; and 

4. That the work be crowned with paving stones, weighing not less than 
ne ton each, carried up to a height four feet above mean low water. 

The Board further recommend that the exposed sea ends of the temporary 
?tty heads should have the same inclination as the side slopes, it being under- 
ood that the bottom out to the depth of thirty feet in the proixxscd line of tho 
1st jetty is already covered with at least one layer of mattresses. 

With reference to the permanent jetty heads, the Boani is of the opinion 
lat their construction, as regards profile, fascines, stones, and piles, should be 
-^arly as pr)ssible identical with that of the jetty heads at the new mouth of 
ie Maas, where the stones employed in exposed positions averaged one hun- 
ted and twenty pounds each, and where each cubic yard of mattress work 
as charged with half a ton of stone. The Board also considers that a like 
»vering of stone on tho mattress should be employed in constructing the jet- 
es at the South Pass, wherever they are liable to be attacked by heavy seas. 

The Board then adjourned. 



Port Eads, Nov. 19, 1875. 

The Board met at 9 p.m. Present, same commissioners as on the 18th. 
J'esent also, Mr. Eads. After conversation and discussion, the Board ad- 
>umed without action to 9 a.m. the 20th. 



Port Eads, Kov. 20, 1875. 

The Board met according to adjournment. Present, the same members as 
Wi last evening. 

The following letter was submitted to the Board, and read, and ordered to 
^spread on the minutes. The personal examinations on the work made by 
tl» Board confirm the correctness of Mr. CortheU's statement : 
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** Port Eads, yav. 19, 1875. 



(( 



Mr, G. W. R. Bayley, Eesident Engineer : 

** Dear Sir : — ^The following is a statement of work at this date : 
"There have been driven as guide piles for mattresses aboat 2,500 pQa, 
extending on the east jetty to a point about 12,100 feet from East Point sgnal, 
and about 11,500 from same point on west jetty — ^measured on jetty lina. 

The length of foundation mattreaves laid in ea»t Jett}* is 11,500 tot 

The length of i«ccond tier mattresses laid in east Jetty is 1^ '* 

The length of foundation mattresses laid In wei^ Jetty is 8^ 

The length of foamlation mattresses laid in cross dike is OQO 



M 
M 



Total linear feet 2WW* 



u 



** In which there are seventy-five thousand cubic yards of material all firmly 
secured in its position by stone ballast. Sheet piling in the east jetty has been 
driven a length of three thousand six hundred feet 

**Then» have been constructed eight hundred lineal feet of launching vays 
for mattresses. Houses and boats for the accommodation of three huodnd 
and fifty men have been placed on the west side of the pass, and on the east side 
a large house for headquarters' residence has been built, and all the shops, wtlb, 
and whan-es necessary for works. The plant in the work consists of two float- 
ing pile-drivers, three sheet pile-drivers, five derricks, eight model harges, 
eight flats, two stern-wheel steamboats, two tugs, three steam launches, with 
yawls and other small boats. 

** At the head of the ()asses about two hundred piles have been driven on 
the line of the deflecting dike, and at the Jump two hundred lineal feet of 
mattress ways have been constructed, with accommodations in each place for 
all the men required for the work. 

•* I am sir, yours truly, 

** E. L. CORTHELL, 

" Chief Assistant Etigineer, 
** Respectfully submitted to the Chief Engineer. 

**G. W. R. Bayley, 
** Resident Engineer J* 

Whilst the Board appreciates the preparations made for carrying on the 
works with vigor, it is unanimously of opinion that a rapid delivery of stone 
on the works is essential to obtain a S|>eedy depth on the bar, and for the pro- 
tection of the jetties where they are exposed to the violence of the waves. B 
therefore directs Mr. Ea^is's special attention to this subject, with the sugges- 
tion that a deposit of at least 10,000 cubic yards of stone be piled on the river 
banks, near the mouth, as a reserve deposit to meet emergencies during the 
construction of the jetties in deep water. • 

November 20, 1875. 

The Commission adopted the following general report, and ordered it to be 
entered into the minutes of its proceedings. 

After having devoted three days to examining the works in progress and in 

* KoTE.^£qual to a length of four miles, fifty feet wide aud two feet thick. 
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Knee with Mr. Ends and liis engineers, tJic Commissitm presents t.ho fol- 
g gcnend sunimsrv of its views : 

1 {leraonal cxvninntion nt tbe locality and obEervation of tho vork 

.s tii*n fH'rf'irrned, the Siiuth Pass itf the Mississijjin is louncl hy the 

v tlinn futnil the mpcctnlion of lis members in rcgnrd to ita 

B for funushing an open mouth of ample depth for the largest clasB of 

fong vcbdU (o the Mie^ssippi River bj raeane of jDlIics. 

i making tliis Elalement, reference must be had to the fact Ihiit two of the 

>ru arres before exsiiiitivd the locality with a view to this particular 

-"tiiin, one indeed huvingncTer before visited thespoL Of course, on all points 

I niln); difttcullics of (riccution ot tbe works recommended, they had had 
.11 lual local experimental rcBulls, while, on Ihe other hand, opinions were 
iimons many that the lociU pi-culiaritics of the soil, such as its extreme 
ruiias, ilB eruptive "mud-lumps," etc., would effoclually tliwart efforts to 
tijHjn it substantial and permanent engineering construct ions, 
Tlie members of the Commifsion luwl. indoed, Batisflcrl themselves, that 
inch oploiiina were unfounded; but it is satisfactory to be able to stAte posi- 
tively, after four months of actual operations, that the work of pile-driving', 
■Xtmding from ibc cast land's tnd lo twenty-six feet depth beyond the bar 
'-r^U along a lino two and a quarter inilea in length, covering nearly the nhole 

■ -lb of the raslcm jetty, and an cianiination of the teiture of the bar and 
: !ii' shoals on which the works are lo rest, furnish Ihe moat satisfactory evi- 

ni e of a Uittom malerial not only adequftlo to bear all Ihe necessary works, 
but even lo suggest that but for. motives of economy (quarries being far dis- 
tant) tha jotties, as at the Sulina mouth of the Danube, might be made wholly 
at aUnif . The Commission therefore unhesitatingly announces that Ihe sup- 
r ftUribuM engineering dlfScnllies ot construction of en^ncoring 
!■ at the South Pass of the Mississippi, us depending on peculiarities ot the 

■ippi delta, are illusory. 
■ tact, tho execution of Ihe works is fnr less difficiitt Ihon that of ^^evernl 
Itmcevtsful works of the kind on European shores, known to and exam- 
jr the members of the Commission. This facility of exeeution arises, in 
J, from the fact that the broad, lateral shoals, almost hare at low 
f, which extend teaward from the land's ends, margintd to the channel, 
very gooil protection to the proposed works, and nimost reduce them to 
;;niili' of mere river works until Ihe outer edge of the bar is reached. The 

■ ii water portions, outside the bar of the proposed jetties, are conipiiratively 
While th«se portions must have the dimensions nnd strength of exposed 

s, they offer no difficulty uot common lo other similarly exposed works 

wH »wm proper in this connection to say a few words as to the South 

■". ill W'feft'nee lo its capabilities to furnish an open mouth to the 

m, and thus form an adoqiiate connection beturcn the sea and tho 

miles of inland navigalinn which ramity from the river. 

1 Pass is tho middle one of three great pusses into which the 

tftfler having for many hundred milt'S ti'llod in a single channel, divides 

nilea tiefore it Anally discharges its wtiU'n into the Gulf of Mexico. 
fit but twelve miles long, being the shortest of the jiasses. Pmm ita 
( iJivision it carries its waters in a channel evcrywiiere ttre lathoma 
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or more in depth, with a straightness of course and a uniformity of section 
and depth such as almost to suggest to the voyager that he is naTigating a 
canal of unparalleled dimensions, of a width averaging seven hundred feet, 
sufficient for the convenient transit of the largest sea-going ships, and of the 
congeries of vessels which constitute a tow for the powerful tug-boats m use. 
No sharp bend, no shoal, no reef, embarrasses its navigation. 

At the origin — the liead of the passes-^a shoal indeed lies in advance of its 
entrance. This shoal has, however, a natural depth equal to that over the hir 
at Southwest Pass, and the Commission anticipates no serious difflcultjin 
effecting over it the required depth. From this point the adequacy of depth 
continues unbroken for ten miles, till the seaward extremities of the land raw- 
gins (the natural jetties which thus far maintain it) are reached. Ilere, released 
from confinement, the current diffuses itself ; the depth diminishes until at 
two miles further (about) the bar, having but seven feet depth, is reached ; 
beyond which, seaward, depths of six, twelve, twenty-four and more fathoms 
are found in quick succession. The specific engineering work which the gov- 
ernment of the United States has committed to Mr. Eads is by the well-known 
method of jetties, or otherwise called parallel piers, to supply artificially 
throughout this two miles from the land's ends to the outer slope of the bar 
the^ confining l)arriers which shall prolong to the sea the uniformity of section 
and depth which the natural barriers for the preceding ten miles liave secured. 

This is not the place to discuss the abstract merits of a well-known methoi 
which has elsewhere, in reference to its application here, been thoroughly dis- 
cussed and disposed of, and in which the individual members of the Commis- 
sion have had each one his own part to take. What has been said in former 
paragraphs sufllces to exhibit the strengthened confidence with which personal 
examination of the spot and of the works now in progress has imbued the mem- 
bci*s of the Commission. 

The Commission considei-s the present an opportune moment to record its 
opinion — fii-st, that the physical characteristics of the delta and bars of the 
Mississippi and Danube are similar in many important rtispects ; and sec- 
ondly, that owing to the greater sea depth immediately beyond the crest of 
its bar, to the existence of tide-water, to the apparent greater abrading forces 
along the coast, and to the extreme fineness of the sand of which the bar is 
composed, the mouth of the South Pass of the Mississippi is more susceptible 
of successful improvement, notwithstanding the greater turbidity of its fluvial 
current, than was the Sulina mouth of the Danube when, in 1858, the construc- 
tion of parallel piers was commenced which secured to the navigation of that 
river a depth of 17.^ feet in 18G1, and 20i feet at the present time, or five feet 
more than the works were originally designed to obtain ; and this at the mouth 
of a river-arm discharjj^ing less than one-third of the volume of water dis- 
charged by the South Pass. 

We now turn to the works actually at this time executed by the grantee, 
Mr. Jas. B. Emls, under the act of Congress authorizing him to improve the 
South Pass of the Mississippi River, and we find that they have been laid out 
and thus far carried on substantially in accordance with the plans submitted 
to and approved by this Commission at the time of their session in September 
last. 

Considering that only the short period of five months has elapsed since the 




g ot ope?alions at the South Pnss. we are Etnitk with t!ip ntnoimt of 
t\i wlikh b«s been ttccomiilishml ; itnd nllliougli much Hint has been done is 
jr.iuil, to be supjilcmcntud by other work, it is nil nteeasary and condu- 

■ I th* I'Hil in viuw, which is pprmiuiently lo confine the flow within tha 
< <r (Ni« Uiousanrl (eet butwKn the crests of the jelUcs, 

-■ Hod frmn the records ot the pile-iriving, and [rom the manner in 
L ii»e [lilcs have thus far wiOistood the action ot Ihe wavca and cnri-enta, 
■■'■•'• iDftlerid ot the bar is even more eo)id thanwa had Vi-nlurcd to antici- 
ii wuuld lie, a» we hove already remarked. We do not entertain &n.j 
' ' as to Ihc flHeiency and permanency ol the jotlieB. wlii-n they shall have 

■ ''mplulcd upon the location and [ilans heretofore approved by tliia Com- 
"i. If ihe arrangements madf by the contractors, Sfessrs. James An- 

- & Co.. for the early delivery of additional large quantities of stone for 

'iting Utt> mattresses, and for the prcitwtion of the jetties against the action 

.11. bch, oje sncocssfully eseeuted. we see no n-ason for doubting the rcnliMt- 

■t. •.•t Jfllnity and permanent good reiulta at an early date, 

U a )ian!ly within our prcvinee, it it were even in our power, to offer any 

Dcifiv ojanion respecting the pcrioil when a given depth across the biir may 

rolinbly (iLlculntcd upon, eince so much necessarily de|>cnds n|icin Ihe char- 

- uf the season, the stage of waier In the river, and the vigor with which 

^>>rks an- prosecuted : but judging from the amount and (-haraoler of the 

LilrwiJy Mtcomplished in advance of the date at which Congress required 

l-'gin. wc ore very favorably impressed, believing that there is a prospect 

i.-^rly and enmpleto succets. 

Tli« Anes of the jetties arc now distinctly marked out by the rows ot piles 
tx-nding si-awonl on the east side beyond the crest of Ihe bar into twenty-six 
rt of water, and on the west side to about twenty feet depth, indicating the 
tent and ibupe of the new entrance. 

Wliili) it would have been unreasonable to have anticipated at tliis early 

■riod in the progress of this important undertaking, even as much as haa 

.ily been effected, we dcein> to be careful lest we should ourselves undci^ 

■•T cauM otiiera to view lightly the dilllculties which yet remain to ho 

ic before Ihe final gmnd result shall have been attained. 

' jfL- should be esen:iacd to strengthen the works already commenced, in 
dor to enable ihom to resJNt the gales of winter ; and ton much haste to call 
I the river toKvn tor the exeoulion of deepening must be avoided. It is 
ueh safer, while the foundations ot the jetties are insufficiently protected by 
one, to allow the pn-sent escape of water by lateral avenues. 

From what has already been said, it will have l*ecn clearly enough seen 

isl the ConiniiBiion did not expect al. this e«vly stage in the progress of the 

■ -rk that mueh scouring cffecis wnuld have been produced. Such results 

■r.rii Ik cxpcel«d to exhibit tliemselves iu a very marked ninnncr until, by 

I'l-'uro of the ofiening (six hundred feet in lenjfth) at the hciid of the west 

. iind by Ihe raising ot both thejiorftllel piers to the water surface tbrongh- 

-.(iiti oonsiilerable length, the water shall Iw confined to its destined chan- 

I'mm the eastern land's end (o near the head of the wist jetty, the eost- 

.ityisnow tor the most part thus raised, while the west bonk ilseltimpet^ 

' ■.,<' lultUU the function of its parallel pier, Thmaghout this length— saj 

irlliouianJfourhundredfctt— a marked scouring effect has taken place. 

18 
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At this season of the year, when the river is low, the scouring action of the 
current is reduced to its minimum. This, while it is the least fkyorable to the 
exhibition of results from the jetty works thus far executed, is the most iavor- 
able to their safe and rapid construction. It is quite undesirable that anjr con- 
siderable deepening of the bar should occur before the spring shall find the 
works in a condition to resist and turn to useful account the flood that my 
then be expected* 
On motion, 

Hesolved, That a copy of the minutes and of the foregoing r^som^ be fQ^ 
nished to Mr. Eads by the Secretary. 

Whereupon the Commission adjourned sine die. 

J. G. Barnard, Prttideni. 
Charles A. Hartlet, 
B. S. Alexander, 
W. Milnor Roberts, 
Henry Mitchell, 
T. E. Sickles, 
H. D. Whitoomb. 
A true copy from the minutes. 

H. D. Whitoomb, Secretary, 



APPENDIX V. 

(See page 91.) 

STIMATB OF THE DETAILED COST OF ONE CORD OF MAT- 

TRESS-WORK. 

(A8IS OF CiliCULATIOX IS 58»415 CORDS, CONSTRUCTED AND PLACED ON THE 
JETTIES AMD AUXIUART WORKS. FROM JUNE 80, 1875, TO JUNE 80, 1876. 



Unds of Work or Ma- 
terial. 



Waitress Ways 

}uide Piling. j 

Materials. 

Villows 

>trips 

*ins 

Vedees 

lut Spikes, 5-in 

Tails, 20d 

lope 

Transportation. 

^ATf^ (cost, repairs, 

pumping) 

'rans^rting 

onstr n Mattresses. . 
'owing and Placing 

stone. 

telivered 

(andling 

targes and Flats 

'owing 

inking Matts 



Total Quan- 
tity. 



1,800 lin. ft. 
2,663 piles. 
90,666 lin. ft 

53,415 cords. 
2,400m rt.B.M. 
214,000 
428,000 
26,707 lbs. 
23,324 lbs. 
74,900 lin. ft. 



Detailed Cost 



$8.59pr.lin.ft. 
.21Apr.lin.ft. 



i 



14.00 per M. 

.00^- 

.03 A per lb. 

.03 per lb. 

.06iHiperlin.ft. 



Total 



18,500 cu.yds 



AmH to One 
Cord. 



• » » • • • 



liV lin. ft. 



45 ft. B. M. 

4 
10 

0.5 lbs. 
is lbs. 

1.4 lin. ft. 



Cost p'r 
Cord. 



8.81 cnbic yd. 
"* .06 cubic yd. 

.43 cubic yd. 

.65 cubic yd. 



0.85 cub. yd 



(0.087 
0.860 



1.480 
0.630 
0.080 
0.010 
0.016 
0.015 
0.092 



0.340 
0.355 
0.800 
0.838 

1.158 
0.021 
0.150 
0.227 



ToUl 
Cost p'r 
Cord. I 



(0.087 
0.360 



2.828 



0.695 
0.800 
0.838 



1.556 
0.171 



(6.880 



Waste and Incidentals, 10 per cent 0.688 

General Construction Account, 15 per cent 1.044 

Cost per cord of Mattress Work (8.007 



Cost per cubic yard Mattress Work (1.687 

Cost per cubic yard to Mr. Eads 8.972 
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APPENDIX Vra. 

(See page 108.) 

LETTER FROM JAS. B. EADS TO THE SECRETARY OP WAR, 

New Obleans, May 23, 1876. 

Hoy. Alphonso Taft, Secretary of War, Washington, D. C. : 

Sir : — My duty to those who have been and are now supplying me with 
money to consummate the grant made by the Forty-third Congress, compels 
me, very reluctantly, to call your attention to the inclosed letter (marked A), 
signed C. W. Howell, Captain of Engineers, U. S. A., dated May 6, 1876, 
and published in the Republican and Democrat, of New Orleans. 
I desire to submit with it, as briefly as possible, the following facts: 
During the Forty-third Congress, two plans for the improvement of the 
Mississippi were presented for consideration. The one known as the Fort St, 
Philip Canal was urge<l chiefly by Gen. A. A. Humphreys, Chief of En- 
gineers, U. S. A., and Major Howell, United States Engineers; and the other, 
the jetty system, by myself and others. The subject was referred by Congress 
to a mixed commission, composed of seven distinguished military and civil en- 
gineers, who, after careful deliberation, reported (one member only dissenting) 
in favor of the jetty system: whereupon, Congress granted to myself and asso- 
ciates the right to improve the South Pass, an outlet unused for commerce; 
the grant expressly stipulating that we are to be paid nothing in case of fail- 
ure to secure twenty feet depth of channel through the pass to the gulf, within 
a stated period. The act directs the Secretary of War to appoint an officer 
"whoseduty it shall be to report the depth of water and width of channel 
secured and maintained from time to time, in said channel, together with such 
other information as the Secretary of War may direct." 

The grant expressly provides that ** I shall be untrammeled in the exercise of 
my judgment and skill in the location, design, and construction of the works,** 
therefore I did not suppose that another officer of engineers, and one, too, 
avowedly hostile to the undertaking, would likewise (without authority of Con- 
gress) be charged with the official duty of observing any part of our work or 
its results. Least of all did I suppose that ho would be permitted to give to 
the public with perfect freedom such unfavorable and unreliable information 
respecting it as might best seem to support the poedictions of its failure pre- 
viously uttered so confidently by his chief and himself, and thus really tram- 
mel its construction by increasing my difficulties in providing means with 
which to carry it on. 

278 
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Anonymous flAleinentecin-ululed in tliis city, and subscqacntlj »?nt henco 
>b, li»vc bet-n publighitl in a number of nensprtiwis through the 
eoonlr^. in the effect that a new shoal wua forming in advnnci' of tlie jetties, 
Kid that their (uilure whs therefore certain. This report, being jwrsistciilly re- 
pMtnl, wna |iii!ilicly donuuiiocd bjr me, with perlmpa too mucli [ei-ling, as a 
" iiiolleiuus falsehood," but vilhout supposing that Major Howell was at ail 
mponsiblc tor the ^temeiiL Appreciating the importance, however, of re- 
fuling flich reports by evidence that onuM not be challpnged, 1 addressed the 

KihUoideDtof the United States Cooet Survey as foilows: 
t 



New Orleiics, Afareh 7, 1976. 
r, Siiperiiilcndeiil U. S. Coaet Survey, Washington 



DeaeSu: — Last jrear Lieut. Marinden made soundings on radial lines ses- 
B (rom the Imr of Soutii Puss, I very much desire that these radial 
ulings slioiild be repeated before Lieut. M. leaves here, and I think you 
will Bgrw with me that it is iin[>ortant to know where the one or two niilliona 
of cubit' yards of sandy alluvion, which have been swept out of South Pass 
s bar, luivc been carried and deposited, and what changes, if any, have 
|lin«d 111 the contour lines oil the niouth of South PasH. 

d lines of soundings should be made from the east and west lands' ends 
ro or three miles off sliore. 
Hoping that you will kindly oblige me by ordering this work lo be done by 
",, I retuaiii, with untimenU of high esteem, youra very Iruty, 

Jas. B. £Ud3. 

n answer t received the following reply: 



R SiB :— Toure of the 7th is jost received, 
kutbority will l»c givcnto Assistant Marinden to run such radial lines osynu 
t wieb. but as Up hod not thp control of a steam launch thi« sfason, only his 
^ avail for the purjiose, and consequently he should ran merely such lines 
" « Bhsolut*ly nccEMan,'. 
Llf you could furnish him the use of a sqiaII steamer, (he work could be 
OK mpidly, and doubtless with more satI»fnetion to Tini and himself. 
P Ttw state of our fund^ does not enable us to incur the expense of a steamer. 

Yours respectfully, 

C. P. PATTEBBON, 

Biip'l V. S. Coa^il Simty. 
iu. B. E*o% C.E., New Orleans, La. 

d to furtiish tlicr necessary st«amboat, and these soundings have now 

y com plated. 
1 the Wfh ult. a large [arty, comprising many inlluuiilial gentlemen, 
d the j«tUes on the mammoth steamer Onmd Sepubtio, It was st«l«d In 
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the New Orleans Times, after the return of the boat to New Orieans, that an 
assistant of Major Howell had gone on board the boat at the jetties, with a 
chart of soundings just taken by him, which he exhibited and explained to the 
passengers. I was assured by several prominent citizens of New Orleans, whose 
names will be given if desired, that his apparently reliable and ofAcial state- 
ments had created great distrust in the ultimate success of our work throogh- 
out the whole city, as it was generally believed Maj. Howell's surveys rerealed 
a rapidly forming shoal in advance of the jetties. I was reliably infonned 
that a large amount of stock subscribed in aid of our undertaking was actually 
offered at the time at half its cost in consequence, and I myself received at the 
same time a letter asking the release of one of the parties aiding it, from his 
obligation to pay a large balance due on his subscription. 

Knowing the importance of promptly refuting by official testimony these 
misrepresentations, I immediately addressed the following additional request 
to the Superintendent of U. S. Coast Survey : 

Port Eads, Li., April 27, 1878. 
Capt. C. P. Pattersox, Washington, D. C. : 

Dear Sir: — As the changes within our jettied channel have been very great 
since Assistant Marinden surveyed the bar, I would respectfully suggest the 
importance of having his party sound the depth within the jetties and within 
a thousand feet of their mouth. 

This work can be done with much greater ease and much quicker now than 
before, as I have signal ranges and stations established by which my assistant 
enpfineers make these soundings in two days' time generally. I will be much 
obliged if you will ortler this work to be done as early as possible, and instruct 
Assistant Marinden to furnish me a copy of the results. He is now here pre- 
paring for the radial soundings beyond the jetties. I will loan him facilities 

for all the work. 

* * « « « « 

Very respectfully, 

Jas. B. Eads. 

Fooling indignant and outraged at the unwarranted conduct of Maj. Howell's 
assistant, I i>ublishod a lot tor in the New Orleans Times, herewith inclosed 
(marked B), in which I again pronounced the reported shoaling in advance of 
the jottios as absolutely false. I had, however, so much confidence in Major 
Ilowoirs honor, and in the delicate sense of propriety which characterizes gen- 
tlemen of the army, that I exonerated him in the following language, in the 
letter, from any complicity in this effort to injure me and my associates. I 
said : 

"But as these works are not under the supervision of Major Howell, it is 
unjust to him to infer that he has authorized any of his assistants to make an 
* official ' survey of the South Pass bar at the Government's expense, or that 
he would countenance on the part of his assistant any effort to create in the 
minds of the visitors by the Grand RepuhUcy or in those of any other persons 
wliatevcr. the false impression that this bar, which has thus far been removed 
by the eff(?ct of the jetties, is being reformed in advance of them, or that he 
would, as readers of your editorial might possibly suppose, permit the draft of 
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■dinffs U> he eihiliited on Ihe Grand Republic or in 
■ ofnc'uU oanclion.' " 

UUtrinl herewith inclosed (niiirlted C) shortlj' after appeared in the 

MiB Ormoerai, eontaininii^ Etiit«in<!nts Ihut could only have tic«n ob- 

I Major Ilowelt'B ofUcti, ami which apparently sustained this fnlsa 

1 itntcflliiitclT answered the editor of the DaniKrat by letter, a copy 

\ii'h U h.TPwith indnsed (marked D), Ihnt thia ond similar reports had 

rifln ^lUnrin ipinrsnw tir malice, as (hoy were absiilutcly untrue. I 

ii'iL. how<-»tT. even then charge Major Howell wilh being the author or 

,.n>mptrr of Ihira. 

This •(■ronii Irttrr was followed by iho publicatiim o( the incloseil objoo- 
tintoblc tetter •>f Major Howell, bi'Ioio referred to. Major Howell dKlorea in 

mjr own part this consiilemte silence would not have been broken but 
» recf-nt insidinini nltarks of Mr. Eada, and after this dale 1 shall feel at 
tr ri'pcl f urllier attack or let the violence of Mr. Bads of itself 
tUf iliHgust llie public." 

cr^t i[iEid>oasnltack<(or Mr. Eads" wcm in bo the only jnstiflca- 

ifferMl liy Major Howell, you will, after reodinK my published letters 

.1 to. be ablu to judge nt the merits of this excuse. Of course I 

I reply to Major Howell's personalities, for when an officer of the nnny 

tlcmenta Umt am untrue, and uses bis official signature to give them 

.1 wei^-iit, diwussiona Ihat might otherwise l>e justiflod between us 

M3 fnrtiiddcn. ThcBo untrue statements are as follows ; 

« liKt is. that on Iho day of the Orand Republic splurge there was at 

uly a channel of twvtTe feet entitled to be called navigalile, while 

thwpst I*aw there was a navigable channel of over eighteen !ect." 

that on the day the Grand Rtpublie \'isilod South Pass the 

t a new bar esisled 1,000 feet in front of the jetties, and that a ahoal 

«Oul from Ihe end of the west jetty S80 feet towards thta, and diagon- 

is the front ot Ihe jetties," 

[ know that Kiiuv thu commencement of the jetty work the low water 

1 of South Pass, one mile below its head, has been diminished 

xth: Ihat Ihe velocity at this point hits relatively ilcc-rcased, and that thu 

• of dibcharge of the paas which, before commenecment of the jctlie«, 

d Ui be fifteen per cent, of the total diKharge of the thnc passes, Is 

tt «ler«i jB'r rent Mr. Eads has probably discovered these IavUi, hav- 

li karrious bi.'aring on the ultimate success of his work, and knowing 

coon be made public through official channpl% seeks in advance 

k ihtit force by crying out ' malice,' ' falsehood,' etc." 

Jtand |)03ilive refutation of four of these untrue and injurious state- 
1 be found in the following letlers from three of the gentlemen 
ne in the engineering department of thi' work, and who ore no less 
d for their veracity than for their professional nbiiitics. 

Nkw OnLEASB, Way 23, 1870. 
r. B. E*t)S, Chief Engineer South Past Jelly Works, jVeic Itrlraiia, La.: 
I Sim :— The statemenU of Major Howell, United S(aIc« Engineer^ 
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contained in his letter recently published respecting this woric, hAving been 
referred by you to me for examination, I have to state that there has been do 
shoaling in advance of the jetties, but, on the contrary, there has been a Teiy 
marked and general increase in the depth immediately in front of the outer 
slope of the bar in advance of the jetties, as far out as we have made aoco- 
rate examinations, nearly 2,000 feet beyond the jetties. I am able to assert this 
in the most positive mann3r, as we have a number of carefully located rsnges 
covering the bar and the deep water in front of it, and I have made careful 
soundings all over it at least once and sometimes twice a month for sevenl 
months past, each sounding at the moment it was taken being located instru- 
mentally from fixed and well verified points of observation. I am able to 
state positively that there has, at no time since we commenced work, been anj 
shoal making out diagonally from the west jetty toward the so-called "nu- 
cleus of a new bar '* in advance of it, as stated by Major Ilowell. 

I can also state positively that what he terms '*the nucleus of a new bar," 
one thousand feet in front of the jetties, is the remains of a lump shown on the 
Coast Survey map before we began the jetties, and from approximately correct 
estimates made by me, after comparing, as carefully as possible, the depths 
over it a year ago, with those now existing on it^ that the cubical contents of 
it above a plane thirty feet below the mean level of the gulf, have diminisbed 
nearly one-half. The depth on the shoalest part of it, which is a mere point 
or apex, was last year fully three feet less than it is at present. This lamp 
seems to be soft^ tenacious clay. It has deep water all around it, and consti- 
tutes no impediment to the safe and easy navigation of the jettied channel. 

I have further to state, that I have made recent soundings across the 
South Pass, one mile below the head of it, at the point referreil to by Maj* 
Howell, and compared them with those of the Coast Survey of last year. I 
find no such diminution of its section as Maj. Howell has stated. It has ce^ 
tainly not <lecreased at this point, since the jetties were commenced. I have also 
made careful soundings across the pass below Grand Bayou, before the section 
of the bayou was retluced by the dam now partially completed, and which now 
throws an additional quantity of water into South Pass, and found it con8ide^ 
ably larger than the size shown by Coast Survey soundings made last year. 

I would further state that on the day when the Grand Republic >'isited 
the jetties, there was a navigable depth of fully sixteen feet entirely through 
the jetties at high tide. It was measured by myself and several other persons 
on that day and the day previous. 

Very respectfully, etc., 

E. L. CORTHELL, 

Chief AssistapU Engineer, 

I fully concur in the statements made by Mr. Corthell, and certify to 
their correctness. 1 myself superintended the taking of a line of soundings 
into the pass between the jetties, on the day the Grand Republic visited 
Port Eads, and in no place found a less depth, at average high water, than 
sixteen feet, with only one place so shoal as that. 

Very truly yours, 

G. W. R. Baylet, 
New Orleans, La., May 22, 1876. Resident Engineer. 
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Poet Eads, Li., May 33, ISTO. 
, B. Ejd§, JV>u> Ortean», La. : 

aasbtod Jlr E. L. C<irthell iti all the aurveys thai have bi>en maile I 
b iliivcf tfiii al Iho luiuith of South Pass. 1 have mappeil thetn out I 
and fnun my nwn studies of the chnn^KS that have ixx^urivd in 
ie the jettii^ I CMi fully indorse Mr. Corlhell's slat^meiits, and lea- I 
eit tXitiTCtiicES. 

Vvif n.-sp«clfully, yotir obedient servant. 

Max E. ScnKiDT, 
Atai^lant Enginur Soulh Hiaa Jelti/ Woriit. 

the time Maj. Howell published his Jcller, I reiieiTcd the following 1 
tetusftl of my second request from the Superintifudent of the Coast 

0HITED States Coast Subvkt, i 

Wasbisutos, D. C, 3fay I, 1878. ( 
I Si«: — Tonr letter of April 27th is dul; reci-ived, I would theerfully 
^Ith jour wishes, liut tlie law expressly provides that the inspecting 
t Uld Engineer Corps {Qen. Cometock) shull execute the class of sut- 
I wish within the jetties. ' 

ladiel lines from the outer ends of the jetlips were run at your reiiuest, , 
purpose of finding, if poe^ible within their limits, the de]«»t of re- 

nbEglad lo offer nnj nssi^tance in my power to Gen. Comstuck, 
tt expcew a wish for the sui-vey la nhkh you refer. 
Youis respect Cully, 

C. P. pATTERBtlS, 

Si'p'l U. S. Coast Sunvy. 
EaKS, Esq., Xev> O'-ltana, 

idiately after Oie visit of the Grand Jiepiihtie. Capt, Brown. U. S. 
X (asaistant ci( tivn, Comslock), eominenced ii survey of the bar, nnd 
• that information in bU posscaaon would c-oiripletely refute Major 
•vertion, I nfiknl him foranofflciul stAtementot the depths of ehiui- 
lat lime. This he dwlim-d to give, elating as a reason that he had 
} bin rci)ort lo Grn. Coinstock. Learning that the latter officer Imd 
: to Uw jetties, I telegraphed the Setrelurj of War as follows: 

NewOrleaks. La., JfayO, 187B. 

TaIT. Setreiart/ of War, Waa/iinglon, D. C. -• 

e Indtruct G(!R. C. B. Comitock, now at Port Eiids, to sound channel 
Jettirs with me ; likewise divdged dutnnid tlirough Sonthwest Pass I 
furnish me with the results promptly. Major Howell lias publishwl a 
iwnt, affecting public conlldenee in my work, and this infumiatioD is 
In Jiutioe to myself, and will benefit tlic public 

Jib. B. Eaml 



\ 
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I proceeded to the jetties, and met Gen. Comstock on his way bacK. I 
urged his return, that he might measure the channel with me, if so anther- 
ized by the Secretary of War. On my urgent declaration that a wrong had 
been done me, and one that was seriously affecting the prosecution of the work, 
Gen. Comstock consented to return, and remained during the day at the jetties 
awaiting instructions ; but as no answer to my dispatch came, he left that 
evening for New Orleans. He declined to give me any information respecting 
the depths in question, for the reason that he had not yet made his report to 
Gen. Humphreys. Four days after sending my dispatch to the Secretary of 
War, I i^eceived the following telegram : 

Washikgtqx, May 13, 1876. 
Mr. Jas. B. Eads, ^^ew Orleans, La, : 

In accordance with the law. Gen. Comstock received authority and instruc- 
tions for complete survey and examination of the South Pass improvemeDt 
before leaving Detroit. A copy of the results of his soundings will be fm^ 

nished as soon as received. 

Alpboxso Tin. 

On receipt of this telegram I dispatched to the Superintendent of the Coast 
Survey, requesting that Mr. Assistant Marinden be permitted to inform me of 
the result of his soundings just made, chiefly at ray own expense, in adTance 
of the bar. In reply I received the following telegram : 

Washington, May 16, 1876. 
Capt. Jas. B. Eads : 

Ke*xret Marinden cannot furnish his results. Gen. Comstock will give all 
information required by law. Will write. 

C. P. Patterson, 

SupUy etc. 

It will Ik) seen that I have been unable at the end of three weeks to obtain 
from any Government oflficials the facts in their possession or control, with 
which io defend this enterprise from the persistent and injurious misrepresen- 
tations which have api>eared anonymously, semi-ofHcially, and authoritatively 
durin.2: the hist few weeks, and that I have been refused the request to di- 
rect Gen. Comstock, when on the spot, to measure and certify to me the depth 
of chaTinel, to ri^'ht a wrong done by his brother officer. In prominent eon- 
tra>it with the difflculties I have encountered in getting this official infor- 
mation, which would have b<^en of great value to me if promptly obtaine<l, I 
quote the following from the letter of Major Ilowell regarding his sur\'eys : 

** The surveys have been made at government expense, because needed to 
aid in solving the great problem jiresented at the mouth of the Mississippi. 

*' If the results had been available before the passage of the jetty contract, 
it is probable that the country would not have been saddled with the ad- 
venture. 

"My charts, obsen-ations for velocity of currents, amounts of material 
carried in suspension by the river water, and volumes of discharge, hare 
always been open for the inspection of any courteous gentleman interest efl in 
seeing them. In this there is no impropriety, as Mr. Eads would insinuate." 
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on vhatever to complain of tlje voane 
itoek, or Cajit. Brovn in ihis matUir, a 
it ttccaixlancc wilh oI&tiiDl prugiriety. 
r Howvll Kfs: 

■ Iknow UM. botvrpt'n dutances tno &n<l a halt andaoveii and a half Jiiiles 

-■-.'ynrd of the ouler (uid ^( bis jetlies. ihe gulf luts^shoalod at a rule wliiuh, if 

'>iiiu<d, will In eightwD high'watpr seasons liring (he gulf trnttom lo tha 

!Miimn', luid Dec«sitattt dho [irolongalion of the juttics at least seven auil a bait 

^' 

^^H>m it is nndersUxM that this rqiutod shoaling was known beforo the 
^Hl wen ooaiinenM.'d, and tbnt no soundings have b(»n made over it since 
^PSovetnber, to dekruiine whutliur it is inctuasiug or diminlUiing, at whioh 
iiLiic the eroding action ol ibe jetties bad scftroely begun, its "serioiiK l>earJng 
11 the ultiniBto siiccu^of his (ray) work" can be eslimatcd, as well as the 
'111'^! of the vriler in leaving his reailcrs to infer that Ibis shoaling is an 
mj'""-" of tbu tnilli of tlie prediolioii of hioifcH and bis uUief regarding the 
Htanalion of the bar. 

^^K «XtHnaicm of the jetties of seven and a half miles in eighteen years, or 

WK a Bii (m( i"" da/, would not bo incompatible witli the following ossur- 

iiuc given lo the New Orleaua Chamber of Commerce by Major Uowell. and 

h will be founil in his letUT to Mr. J. H. Oglesby, president, that, as no 

"ul cumnt-uiistsaMhe mouth of the Mississippi, " jetties woukl have to 

'iiuU further and further out, not annually, but steadily every day ot each 

iciir. to Itccp pact with the rulvunte of thi- river deposit into the gnlf, pm- 

m.ImI they are nttrinpled, and the attempt warranted by having the relative 

dmrouler of lied and banks fsvorabte." 

n from Major Ilownirfl inclosod letter as follows: 
Iding these views, no army engineer has Ibrown a straw in the way 
f& Eails'a jetty work." 

a la another mivstatement. After the jflty »yiftem leiw fimdly nilopUd 
\ biti CoHnrtm. Oon. Humphreys published lonr essays, termed by him 
iHndnms," to [iMve that the jetties wouM bo a failure; these were 
ts a [lart of his offieial report to the present Congress. They were 
D time extruutod fmm tliat roluniinous document and illiistratal 
i:h mapi^ waro l>nund in pamphlet fonn and distributed throtiglioiit tlie 
I ( ry five months ajjo. To counteract the injurious efTwt of tliese private 
'iionii uf Qen. Ilumpbreys, to which ho gave all the weight ut his oftleial 
- nnd prmilion, I dccmn] it neceanry to eiposo the fallacica upon which 
iiXiuuviits were rQunded. by reviewing tbo United States Levee t^omniis- 
I ' report. whIoh wad based upon the same unsound theories, and to which 
[■nrt he hail given bis emphatic approval. 

r IJowcU emlnavars to cxcuiie this conduet of his chief in the closing 

« lollnwlng eiilnict : 

• tha patuHge of Uie late Jetty eontraet, those opponents ot the es- 

" > b)ok i«rt in tbo diseii^iona preceding tJio passage of the 

I. connderoh Dret. that they were in no way reaponMble for the ejpcri- 

id. tliat further discussion would be useless, eieept so far as 

<mplet« Ihnt left uiiUnlshiK] hy the action of Congivsa," 

£ Gen. Huu]phfey»'s Hbilltyto complete discussions left unfliiiahcd 
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bj Congress, his justification in this case would have been more satisfactoij 
had Major Howell informed his readers bj what authority an officer ot the 
United States Engineers presumes to publish his gratuitous opinions at the 
public expense, or to indirectly criticise the President and Congress of the 
-tJnited States for declining to be guided by the judgment of Gen. Humplirprs 
and Major Howell in this yiatter. 

But few persons inexperienced in the difficulties of raising the large 
amounts of money required in works of great magnitude, can appreciate the 
injurious effects of unfavorable arguments or apparently well authenticited 
reports against an enterprise, especially when they involve, if correct, the ee^ 
tain loss of capital invested. For several weeks past we have, through the 
self-acknowledged conduct of Major Howell, been seriously trammeled in the 
prosecution of the works we are constructing, by misrepresentations to which 
have been given a real or seeming assurance of official truth, while it his been 
out of my power to obtain, officially, the real facts to disprove them. 

In view of the annoyance and embarrassments already suffered from the 
official antagonism of Gen. Humphreys and Major Howell, and of the fact that 
their official positions give them the ability to continue their open or insidioaB 
opposition to this work (the one being Chief of the Corps of Engineers, U. S. A., 
and the other stationed in this city in charge of important engineering open- 
tions in the vicinity), I have to respectfully ask that any further officious or 
unauthorized official interference on the part of thefie officers be interdicted, 
and that instructions be issued to the inspecting officer authorized bj the act, 
and ** detailed** by you to make the examinations, to promptly supply me with 
any official information he may from time to time acquire respecting these 
works and their results, which I may deem important to facilitate us in carry- 
ing out the intent of the grant, or in protecting us from misrepresentation; 
and that liis reports hereafter be made directly to the Secretary of War, instead 
of through the medium of the Chief of Engineers, U. S. A., as the Secretary of 
War alone is, by the words of the grant, ** authorized and directed to carry 
into effect the provisions of the act." 

We are assuming all risks and expending our own money under a grant 
which gives us no power to deceive the government, even if we desired to. 
OurcomiHjnsation dejxmds wholly upon results to be achieveil, and upon the 
good faith of the gt)vernment. We were entitled to eight months to commence 
the work, and thirty months within which to secure twenty feet of depth, yet 
before fifteen have elapsed the largest coasting steamers trading to New 0^ 
leans have been sent to sea over the bar on which scarcely eight feet of water 
could be found last year. We have thus sho\Mi an energy and good faith not 
only entitling us to the moral support of the government, but to its confidence. 
I cannot l)elieve for a moment that the policy of your department will, with 
your sanction, be allowetl to embarrass me in the prosecution of a work of such 
immense importance, when the untrammeled control of it was ccmflded to me 
by the almost unanimous action of Congress, and the approval of the Presi- 
dent of the United States. 

1 have the honor to t)e, very respectfully. 

Your very obedient servant, 

Jas. B. Ejlds. ] 
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UsiTED Stites E-toixEER's OrricB, i 

New Orleahs, La., Mag ti, 1878. f 
roR Democrat >-Tour editorial of the third iostant. eliciLed hj (be 
J telegram of Jninps B, EbiIs, whith appcsred in the New Orleans Ttmra 
U 3uib, has jironiked Mr. Ends into writing a letter (publielu'd in yoiir 
if the 4th insl.) vhioli is calculated to erent« a wrong imjiressioti on tbo 
of tike pitblii.'. 

■. Enila is Qiislnken in supposing that becnuse he has a eortmct to try to 

« Soiilb PoMt. tills fai't bars nie from continuing to completion a seriis 

eys niiuie, ooiimirnceil uniier orders received two yeHrs ago. Tin- scries 

d have hnen inconiiilfitB without the recent gauging of the passes ond ro- 

~ South Pass bur. 

le i«>ull«, when fully submitted to tbo public, will greatly interest hy- 
i? tmginwre. and go far toward refilling many of the absunl statciuenls 
I Uuwries odvaiiL-cd vy Mr. Ends before cuimnenclng his jetties, and on 
U his specious plans arc based. 

ftps this is the reason why. in his <isual brow-beating manner, with 
'k peofile at New Orlusus are so familiar, he attempts ti> choke off in- 
ation. 

• HUTTeys have been made at gorcmment expense. 1>ecause neeiled to 

alvins 'be great problem presented at the niouth of the MissisBippi, 

\e tvsults hoil been arnilabk before the pasiwge of the jetty contriiet. it 

ihle ihmt the eonntry would not havo been saddled with the ailvcnture. 

y rhartB, observations for veliicily uf currents, amounts of niHlerlHl car- 

nsuapuuion by the river water, and volumes of dischurg?, have always 

o|]on (or the inspeelion of any courteous gentleman interested in seeing 

In this there is no impropriety, as Mr, Kada would insinuate. 
le liKdnnaltun in TPganl to the St. Iiouis letcernni is one that no just man 
pve such publicity to without Aral satisfying himself as to the (ucts. 1 
Dt eera n ciipy of ihe ti'legram : do not know what it contuined ; hut I 
lii', thai if thii infonnation on which it was based came fmin my oIHce, 
a bonutly used, instead of being, aa styled, A " malicious falsehood,'' 
be unpalDtabte truth. 

mon' ilirect pharge, that my assistnnt endeavored to creala among the 
uul passengers of the Grand RepiibUc an iiupreasioQ unfaroiable to the 
I, is equally without tonndnlion, 

ir invcatigating the matter, I find these to be the facts ; Mr. Collins. 
g conipltiled his Aeld work, in accordance with liis instructions to return 
w OrUans aa soon as possible, tnok pussaso on the Grand Repahlie, |iaid 
I, nfniply answered ciueetions when c<iiirle^ required it. and was nu in- 
dolwerverof the solemn farce enlilled "Col. Andrews's examination." 
hnre was no volunteered attempt on his part to inRuence tht minds of 
It. IjOiiis deloKation against their "Josh," his work or liis teachings, 
y Implicfttfon, the accuncy of the work done by my ossistunljt hai> been 

' 1 ilUfSlloil. 
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Mr. Collins has been with me over four years. He has worked in the fidd 
with three of my military assistants, who report him to me as an aoMinte, 
rapid, and extremely conscientious engineer. I place full faith in his reports. 

The rvsults of dredging at Southwest Pass are very unfairly presented. 

The reported mean low tide depth at Southwest Pass is introduced in such 
artful connection with a reported high tide depth at South Pass, that the casual 
reader would l)c led to think the depth of channel at the two passes the same; 
whereas, the fact is, that on the day of the Orand Republic splurge there 
was at South Pass only a channel of twelve feet entitled to be called nav- 
igable, while at Southwest Pass there was a navigable channel of over eighteen 
feet. 

Now, let me give my understanding of the position held by ^Ir. Eads and 
the op]K>neiits of his jetty attempts It may give the public something worth 
thinking ever. 

I know that between distances two and a half and seven and a half miles 
seawanl of the outer end of his jetties the gulf has shoaled at a rate vrhicb, if 
continued, will in eigliteen high-water seasons bring the gulf bottom to the sur- 
face, and neCi*s<itatethe pnilongation of the jetties at least seven and a half miles. 

I know that on the day the Grand Republic visited South Pass the nucleus 
of a new bar existed one thousand feet in front of the jetties, and that a shoal 
had made out from the end of the west jetty, three hundred and eighty feet 
toward this and diagonally across the front of the jetties. 

I kno.v that since tlie commencement of the jetty work the low water cross 
section of S mth Pass, one mile IhjIow its head, has been diminished one-sixth; 
that the volvvily at this |wint has relatively decrciised, and that the volume of 
discharire of the j»ass whivh, l)eforo commencement of the jetties, was found to 
be fiftivn piT cent, of the total dischar;Lre of the three passes, is now but eleven 
j>er out. Mr. Ea^ls has i>rol»ably discovered these facts, having suf h a seri- 
ous bearinjx on the ultimate suw-ess of his work, and knowing that thev will 
SO m W ni;ide public tlinni-jh oflRcial channels, seeks in advance to break their 
force by crying out •' malice," ** falsehood," etc. 

Sinte the jwissjigo of the late jetty c-ontract, those opponents of the experi- 
mMit who to«>k iMirt in the discussions preceding the passage of the contract 
consid'n^l, first, that they were in no way resi)onsible for the experiment 
So(onl, that furthtT discussion would be useless, except so far as required to 
complete that left unfinish<il by the action of Congress. Third, that as the 
expiu-iuient had lxH?n dccide<l \\\\oTi, it was every way desirable that it should 
l>e carried to completion, in onler that a question which has embarrassed the 
mouth of the river i>n^l)lem for forty years, and which might do so for an in- 
definite time to come, should be practically settled one way or the other, beyond 
resuscitation. 

llol ling these views, no army engineer has thrown a straw in the way of 
Mr. Eads's jetty work. 

His *' outside speculations" regarding the closure of the ** Jump" and 
'•Cubit's Gap," and his cruile ideas about the improvement of the upjKT 
river, hav.» been criticised, but his jetty adventure has been let alone. It now 
aj»|>eiirs that it has been let too much alone to suit his present purposes. 

On my own jmrt, this consid<.'rato silence would not have been broken but 
for the recent insidious attacks of Mr. Eads, and after this date I shall feel at 



rPART OP WAIt. 

' itrttr til ntltrr reprl furtlier ftttac-k or let the vintenee of Mr. I 
jjT^tiliiiilly dlAgq^t. Ihe pubUc. 

In I IrwnK. I oHiit an opinion, which perhnps I nm not alone in holding. 

Viv iv{wiveii cries of '■ success " which wo hnve heard from lliu very com- 

mcnri;in-[il. of the jcttica nrc deceitful. There ciin he no succeas except of a 

I'nrftl i^ules Twaeury raiil until it is awwrtJiined that the jeltk* are of a r-er- 

manmi chnmcti-r, uud uflortl somiitliing more than a teiii|iorary outlet to Iho 

«al thu Mississippi vnllcy. 



^^ Editor Ne 



I urn, sir, very reapcttfully yours. 



J. W. Howell, 

I, Vniled States Army. 



Post Eaus, April 28, 18T6. 
—In reading your editorial of Friday n 



Editor New Orlkiss Times 
inn. I otbiM^tf tJiat in alluding lo Ihi' soundings nmde through tlio chnnnel 
«:ni«! thp har of Iho South Pjtss, in the presence of Captuin Thorwi-gan nnd a 
uiiihUt i.f distinguished pftswngera on the Orajid tUpuhUc, yon say, " Prom 
fill, ii w. HIS plain Ibat a vessel drawing siilten feet can go to st-u Ihroiigb the 
1 :;, It r;icanlow lideanyday." • • • • * 

Ml ri ,- wiWTery gratifying and encouraging to the visiloia. Only one ngly 
f'iit;jrr- Has to he (ibwrvfd, and Ibat was a draft o( soundings maiie by an as- 
.jilUnl ft Capt. Howell on the morning of the soma day, which draft is said 
bftfe* BOW in Capt IIoHrlt's oifllcc," You sUte in the tdilurial tljal this draft 
WOapt. ItowcU's assistant shows soundings four hnndreil feet out from tho 
«M vnd ot the jetties, nnd that the water slioalfl up there suddenly lo sixteen 
t^rt. Ton add thrw words, ''^Esimitng Ihi^so soundings to be oftlcinl and cot- 
w«t, the general iinprB««ion would bo that a n«w bar is forming, not on tho 
ft* Unpe of Ihe old one, hut on tho othfir side of a narrow sound, across wliicb 
.tt* Fwift cuiTpnt '>f the rircr carries its sodjuienl to be suddenly dropped at u 
lain distance out. This is a i-ery disagrecabte feature of the case, and wo 
?Jy \\apo it may be aolisfnctorily eiptained away. If it ennnul. tho 
tin tact is known the Ix'tlcr." It is only two days ago that 1 nuthor- 
l»d the SciTctory of Ih'' Sonth Pas Jetty Company to slate in reply to Iclo- 
gmnis sent from Now Orleans to SL lx)uls, and published in the papeis of the 
luttpTcity. "that the reported ahnaling in front of the jetties was a tnnlicinus 
fnlvhotnl." I wns jiwtfflfd in thu" eraphaticftily cjijircssing these anonymous 
. i-mprcjuTitjitionB, by recent soundings ciirefidly made by my nssislanl en- 
<'>-«ta, witliln a thousand feet of the sea end of the jetties und beyond the 

Ttuvn »oTinding3 wero carcfnlly located by Instruments, and were compared 
h I1k»> niaile one year ag-j hv the L'liitw] States Ooast Suney. Tliey prove 
duively I liat theru has been a guneral dcepeuiug in advance of the liar in 
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?- -: :' :b? :"e:nf& precisely whore Gen. Humphreys, Major Howell, md 
:cirr :;cirt!trs -rf :he jetty system predicted a reformation of the bar. The 
:-*r;«r=.Ji^ -5 *:. ■•^z, by these sounding to be several feet in depth over an «» 
. f 1. > O.-.tO > .uATie fei-: l<-yond the outer slope of the bar. At my aoliciUtioD, 
:bf >i:.trr:-:c2^":rr.: ci the Tnited States Coast Survey, Capt C. P. Fkttenoo, 
2AS -.-^crjr.tei A?^:>:jmc Mannden, United States Coast Survey, who made tlM 
«::.:viT l:is< Tftir. tv^ nin out radial lines of soundings from the sea endaof tbe . 
S::::^< :^- i :.>:.*n.^ of thrw miles, or into about thirty fathoms of water, fer 
:!; TCTTvs^ cf *.^> rjiininc what deposit has been made within that distance 
*w :-.i: wc 0-:=: v.e-.vv: work- This duty Mr. Marinden is ttMlay perfonning, 
i" 1 :h-: r.<-:":5 -ail'. I presume, be promptly furnished to the public by the 
Sur*r::-.:-.::u:.: of :he Coast Survey, through the proper department The 
>:•. i::. . r r .: V.^. e».; ir. :hi> service is furnished by me. The cause of the remark- 
4.1-: l-:e;tfr.:r.^, whufcour soundinp? have discovered immetUately in adrance 
ct : c T*jr. i> Attribute d by me to the fact that the river current, nowconcoh 
:r:i:-:rl K:-.e-r- :h: ; ::u*s.i5a stronjr. bold stream, from 13 to 16 feet deep, 
r^*>j<?8*.::^ SM^h :v..Mr.e":am and force that the pre\'ailinf» westerly sea carrent, 
whi^'r. ::::vr«ev:> ;: r.eAriy jit ri^rht ans:lc3, is force<l beneath the river discharge, 
ar. lr.A> ix:;iva-i>I for i:s own accommodation an increased depth on the sea 
si »r< ■:; :ho Ixir. Bo!.>re we b^'gan work, the river discharge const itutwl but 
a t vl'.-e Av. I shallow film of water, several thousand feet wiile and only tro 
cr rhr.v fee; inaver:^i^^ ilepth. and would oppose but little resistance to the sea 
curren:. \Vi:h this di<|iaceh. I have directed to be handed to you a litho- 
i:r.i-;fv..' \\ : f the Uniitxl States Coast Survey soundings of last May on 
whi.;: h:\^ sh.^\v:i iho jo::y lines also: several hundred copies of the«» charts 
ii:.vo !h.v:i s*.:.: ly iTif tlurini: the past six months to parties interested in the 
0!itLT:^r:s.\ wi::i nirowTi s.^utilm2?3 marked tlien^on, to show them thpchjjni'es 
in 'lo; th fr m limo to lime. You will see from this chart that about 800 feet 
in alv;i:uv of the jetty line the Coast Survey soundings show a small sh'^il 
sp^:, on whi-h there was then only twelve feet of water. Upon ihcsh^il 
Cart. ILnve-rs assistant , it <eems. found 10 fei't last Wetlnestlay. As the ^'at- 
est «U'pth .-urvvss t!io crest of the l>ar is only ch\ime<l to Im? 10 feet 4 inchi'S. it 
w-iuKl s.viu unreasonable that the river current should have scounnl ofT men 
than ihr^v or four f^v t of this slu^al S(X) feet in advance of the bar crost, bo- 
cause th'.' river curn^nt L»annot act outside the jetties at any greater depth 
than that at wlmh it Hows on over the bar crest, the river water Iving of 
li-rhtor si»eatic gravity than that of the sea. 

This depth o( li» feet, which n»ally is on this spot to-day, indicates the 
very opposite of what you foar. and what the jetty opix)sers so emphatically 
declared would iK?cur. It does not indicate in the slightest degree any r\^f''> 
mat ion of the bar Wyond the jetties, but. on the contrary, it proves that sa f.i?t 
as thf compact current of the river deepens the crest of the Ivar. it likewise 
cuts down this solitary lump, which the Coast Survey sounding of last year 
discovere<l in the de<»p water of the gulf imme^lbitely in advance of the jet- 
ties, which will clisap|K?ar in due season, and which to-<lay has from thirty to 
forty fiH.»t of watiT all around it. I was informed that Major Howell's steiim 
Surrey launch had come around into South Pass on the day the Grand Bepi'lh 
lie was expx'tcd here, and that his assistant had taken some random sound- 
ings through the jetties at that time, and that a draft of these soundings wai 
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J lo Ihc passengers of the Grand Eepublie. which .von sny " was thp 
f ug)r feature of the nMasJon." But ax these works are tint imdpr the su- 
of Major liowiOI, it js lutjust tn him to inter thnt hu hns authorized 
■«f hi« lUHistAiits to m&heau "ulHciBj" surrey of the South i'nm hut at tbo 
eipcose. or that lie would Rountcnnnce on the purt of his AKiift- 
t «ny effort Ui create in the minds of the visitors by the Oi-aiid Sejmblie, 
R thoae of any other pumonB whatever, the false imprcesjon that this bar. 
' ' ' « thus for bptfti reinovnJ bjr the effect of the jellioe, is imug rsfonnetl 
r at them, or thnt he wonlil, as reailecs of your iMlitonal nuglit pos- 
T ■appnne. permit the druft of snoh swuuiiings to be eihibiteii on the 
d Stpubiie or m his ofHce with any sbov of " official sanctiuu." 

Jas. B. £ai». 



[FTwn Ttpw Orlcnnt HfmneTal. Maj' I.] 

THE JETTIES. 



VCapL EmU eottiix out in a eomrannlcotion to the Times, in which he rciter- 

t lus «»suruiKVE conecniiii;; the condition of the jetties, nnd refutes the 

mntts of other ppo^ilu; and he takes occasion lo say that he hsa inRtnu-tod 

jbSterGi&ry ot Ibo South PRfS jetties to stole in ruply to teli>^unis (ruin New 

iRloBt. Louis, "that il»ere|wrte(l shoolingin front ot Ibe jetties was a 

« fulsrhiioil." Further on, Ca))t. EadsEays; "Btit as these works are 

It under tlio superrif ion of Jilaj. Ilowt'll, it is unjust to infer that he has au- 

d any of bis assistants to make an ofllcial siirvojr of the South Pass fanr 

«p>rfminenl'8exp>nse, or ibat he would rounlcnance on (he pnri of his 

ml any effort to (.tctite in the minds ut the visitors by the Grand Btfiub- 

n IKiae nf other perime tchatenr, (the italica are ours) the false impns- 

k lliat tliii lor. which has thus Far been removed by the etTcvl ot the jetties. 

dng Informed in odvnnce of them, or that he would, osthe readers of your 

J migbt prtwbty suppose, permit Ibo draft of »uch soundings to be ez- 

btodonthe Grand RepiiblCf, or in hia office, with any show ot 'official sone- 

Omatnly, In penning tbo above quotations ttiken from his conmiiini- 

. Capt. Kud' was rvakoning without his hosr, as the »ying is, and hEs 

ntht last pamgroph must tail to Ihe ground when he is informid 

1i the dmfls of the soundings of Maj. Howell's assistant, Capt Collens, are 

0bi1«d in his cflice with A considerable show of "official snnclion." In fnc't, 

jsaru Ttitdu "ofllcially"Mt the (.-ovornmont's expense, unj are part 

wti» ot toosl surreys which arc under Maj, Howell's supervision, al- 

_/» Ihfi jetty worlts mny not Ik, and if Copt. Ends doubts Iho truth ot 

b MAlrinent, hecnn fitjt Ihe office ri Moj. Ilowdl und ^ttisfy himself. Ho 

I find Iher* 'harts made from litiie to lime of the South I'ow, of so elalx-- 

It « oharwter, ihat lie will confess tliat by com|inrison his own lithogmpheil 

It pali: bcton; thcni. Il is uei^Iesa to refer to the " malicious false- 
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hood ** portion of Capt. £ads*s communication, in so far as it might af ect 
those ••other persons whatever," also spoken of by him. These utterancts 
were made under circumstances which exist no longer, since it is now told to 
Capt. Eads that the reports, or some of them at least, were baaed on the ** offi- 
cial " figures of the Engineer Department That Capt. Eads is entitled to 
belief when he asserts that his soundings are true, nobody will deny, bat credit 
is also due to Maj. Howell and his assistants in the same relation. If, how- 
ever, the question of correctness is raised on the score of favor or opposition to 
the jetty system, Mr. Eads*s position becomes delicate, but that of Maj. How- 
ell remains unchange«l, whatever may occur in the case of the opposers of the 
system. Capt. Earis is largely interested in the success of the jetties. His 
money and that of his friends to the tune of several hundred thousand dol- 
lars, is jeoparded, and his reputation is involved. He has everything to lose. 
Maj. Howell, like all engineers of his ability, may and must have his theory 
on the subject, but he has neither money nor reputation involved. 1I«? is 
simply performing a duty. If, in performing this duty, the results conflict 
with tho?e obtained by Capt. Eads, there can be no impropriety on the part of 
the department engineers to give access to their records, when politely re- 
quested to do so. 

Now. to facts; they are few but important. During last week, as was stated 
in the Democrat, Capt. CoUens was engaged in taking soundings of the Pass, 
and yesterday had already compiled and collated a good portion of his work. 
This compilation shows that the west end shoal, which a year ago vas i'OO 
yards beyond the end of the jetty, was, on the 20th of April last, thrown out 
to 1,0(KJ yards, and fn)m the radial soundings taken by the same officers, ex- 
actly 3*:K) feet out of the jetties; the bar has simply been pushLnl out, sloi^', 
shoal and all, as though it hadl)eon bodily removed from one point to another, 
showing, however, a rlitference in favor of Captain Eads, at the crest of the 
prest^nt bar. of sorai'thing like a foot in depth of water. But it is shown by 
the j)rofiles that the crest of the shoal, as it existed a year ago, was a mere 
peak, the crest of which has easily cedeil to attrition. Again, it is shown by 
the same profile that the brea<Uh of the shoal, as it is now, is considenibly in- 
creased, and hence will re<iuiro more force to be removed than f)reviou5ly. 

That the soundinp^s have been carefully and elaborately made by the United 
States engineers will be understood when it is said that they have been made 
in ten longitudinal Sf'ctions, one hundred yards wide each (the width of the 
jetties being one thousand yanls), according to the regulation instructions of 
the War Dejmrtment. The profiles are complete, and with their aid, and after 
making all due allowances, Major Howell has traced a possible fifteen foot 
channel to the W(*st end of the jetties, wheix; the depth on the shoal is about six- 
t(^n feet. lie hns, however, been unable to trace a similar channel to the 
east end, where the depth of water is far greater. 

As to the volume of discharge upon which Captain Eads depended so much 
to scour out the channel of the jetties, Major HowelFs bt^lief that it had dimin- 
ished in the South Pass and increased in the Southwest Pass has been verified 
by actual measurement. The velocity was taken one mile below the head of 
South Pass and below Gnmd IJavou. In Southwest Pass it was taken at 
ScM)tt's, two and a quarter miles l)elow the head of the pass. Major Howell's 
assistants have besides discovered, also by accurate measurement, that the in- 
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cieasc in tbo area of water in Southwest Pass was, on the 26th of April, fifteen 
per cent, above last year*s measurement, while in South Pass the increase was 
only one-tenth, notwitlistanding that the Mississippi is much higher at this 
period than when the measurements were taken last year. 

In connection with the condition of South Pass, the following is given, show- 
ing that of SouthFest Pass : 

UyiTED States Engineer Office, 

New Orleans, 
memorandum. 



J 



During the month of April, 1876, the depth of the channel at Southwest 
Pass, at mean low tide, was 16 feet, with a least width for that depth rang- 
ing from 40 to 100 feet. 

Iligh tides ranged above mean low tide from 2 to 2| feet, making the depth 
of channel at high tide range from 18 to 18^ feet. 

The dndge-hoeLtMcAUisier worked on the bar during the month eighty-one 
hours and fifty minutes. 

The following number of vessels crossed the bar during the month : 

Steamers in 27 

" out 24 

Sailing vessels in 41 

** ** out 92 

Total 184 

Of these sixteen drew from 18 feet to 18 feet 9 inches. Of this number, 
nine, drawing 18 feet and over, were detained an aggregate of seventy-six 
hours ; seven, drawing less than 18 feet, were detained an aggregate of one 
hundred and thirty-one and a half hours. 



[From the New Orleans Democrat, May 4.] 
LETTER FROM CAPT. EADS. 

The Jetties Seventeen Feet on the Bar.— A Permanent Increase in the 

Depth on South Pass Bar. 

New Orleans, May 8, 1876. 
Editor Democrat.* 

Dear Sir: — I have read your article in this evening's Democrat, by which 
your readers are informed that official soundings of the South Pass bar have 
been elaborately made by Major Howell, United States Engineers. You siiy : 
*' In fact, the soundings arc made officially at the government's expense, and 
are a part of a series of coast surveys which are under Major llowelFs super- 
vision, although the jetty works may not be." 

This is the first declaration I have seen published to the effect that Major 
Howell, United States Engineers, is also making official soundings of the 
pass, and your editorial seems to go into such details as to leave but little 
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doubt that you have obtained your information from his office, as yoa saj if I 
will go there I will find " charts there, made from time to time, of the Sooth 
Pass of so elaborate a character that he (I) will confess that, by oomptruoD, 
his (my) own lithographed charts must pale before them." 

Gen. C. B. Comstock, United States Engineers, was appointed by the Secre- 
tary of War to discharge the same duty which, it seems by your editoriil, is 
being performed by Major Howell and his assistants. Qen. Comstock's aasist- 
ant, Capt. M. R. Brown, Unit^Hi States Engineers, and party were yesterday 
engaged at the jetties in making elaborate soundings by onler of the War 
De}>artmeiit ahoj and radial soundings, immediately in advance of the jetties, 
arc likewise being made by the United States Coast Survey. 

Elaborate soundings arc made at least once a month, and sometimes twice 
per month, by my Chief Assistant Engineer, Mr. E. L. Corthell, assisted by 
Mr. Max E. Schmidt and Mr. W. L. Webb, civil engineers, the results ol 
which have from time to time been promptly published by me. It wuld 
seom, therefore, that between the cost to the government and to myself and 
associates, the public are likely to be well informed upon the subject 

There seems to be, however, considerable discrepancy, by your statement, 
between the results of Major Howell's and my own soundings on the bar; and 
cs]MK>ially respecting the reformation of the bar in advance of the jetties. 

On the appearance of anonymous telegrams in the St. Louis papers, 
recently from this city« stating that the water was shoaling in advance of tbe 
jetties, I authorized the emphatic declaration to be made by the South Pass 
Jetty Company's Secretary in that city, that this report was a ** malicious false- 
hoiHl.*' I say st> still, although it Si»ems less anonymous than before. 

Your tnlitorial letivos but little doubt of the fact that you have been misled 
by information derivini from ^fajor Howell's oflRce. You say, ** This compila- 
tion shows.** among other things you mention, ** that the bar hjis simply been 
pushed out, sloix*, shoal and all. as though it had been bodily removed from 
one iH>int to another/* etc. To this I have only to reply that any "com- 
pilations,** or charts of soundings, showing any such residt as this, areal)SO- 
lutelv false and unreliable. 

The contour lines of soundings on the outer slope of the bar embrace 
between the width of the jetties 1.000 feet, and tht^se lines have frequently 
altered, sometimes ivceding on the east side of this width and advancing on 
the west, and a.urain n^tn-ating and advancing on the opposite sides; and again, 
these lines luive retreated and a<lvanced in the middle of the jetties, leaving 
nearly ecjual depths on each side of a middle ground at their mouth. On the 
25tli ult. we had a channel of nearly equal depth on each si<le of such middle 
ground, wliile on this hitter, the depth was but two or three feet less than in 
these channels. Last Sunday the depth in the east one was sixteen feet, 
and in the west sixteen and a half feet, while but thirteen feet was over the 
shoal Ixjtween them. At no time, however, have these contour lines advanced 
on one part of the bar front without retreating on some other, and there has 
not lK>en, and is not tonlay, any average advance all over the front of the l^r. 
At no time has any part advanced anjiihing like so much as you assert. The 
eighteen foot contour line, for instance, is not to-day further seaward than it 
was a year ago, while the deeper contour lines have nearly all retreated: that 
is, have come further landward, making the outer slope of the bar stce])cr 
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It betoro; whilt- beyond tlie thirty foot contour line the dwpeiiLiig has 

-■eii V117 dot-iilod, tflnging from one t^) Aftei-n feet. I repent thewtore, em- 

■A\j. Ihat iLe ivporttj BhoHling in front of the jetties, or the r^forinatioa 

■i liftr "11 ila sea slopi'— a phoiiomenon confldi-ntly predicted ljy Major 

■'. i II Biiil otior opiHwcrs of the jetty system— Ao« nol otenrred, anA lliot tho 

■H'lrt no* being mnde to create this belief is foundwl in ignorance or malice. 

The cavilnrs al this impru«etnent declare they have coma tlirougli lh« 

InltJcaan-l lounil pUces wiili but ten or twelve feet on them, wljen we haro 

■■'r-ir!*d fllteen or sixteea. Tbey ignore tliB (act that the jetties ere 1,000 

wide, and cxjiwt to And the maxiiuum depth from jetty lo jelly, yet 

-■.■ Uut elmnncl iuninlaLnt<d by the dredge-boat at Southwest Pass to a 

.'■w that DiakM it Burprising that any odc should want a heller one, al- 

i:.li a deviation of thirty feet from its centre gives but fifteen feet or less, 

within a distance not ooo-quarter of the width of the jetties there ia but 

.:.: or nine feet. 

1 1 10 (wrsistent miBrepresentuIions and hoetitity shown by a portion of the 

■'■■ns and iircss of Ibiit city to this cnteri>ri«e, is one of the most unexpected 

! .'■'iiiarfeublo fealunrs developed by it. I was led lo believe that every in- 

..Tfiit citixcn nf New Orleans wanteil deep water al tlie mouth of the river. 

nie here with Ihe authority of Congress to iuprove the sbaUowest one at 

{tifiSFS anil one not at all ut«d for conimerco. and having at high tide 

i.'ly more llian right feet on its bar. I oSered to interest the citizens of 

"V, Orleans in sueh jieeuniary pmfits as I might realize by success. The 

<]an proposed hod bc«n ?iil>]ectcd lo one of the luoet Ihorough discutsion^, and 

m «a»tidD(d by th« opinions of Ibe very ablest, engineers in the worjrl. A 

IKT linr entatpiising citiEens here Hide'l me with their means, and with this 

Jd Mid that supplied by myself and parlies in St. T«iuis and Now York, we 

»*• baan at worit teas than eleven months, spending our own money, creating 

ta iMatraption to tJje old channels of the river, and in that time we have 

ibtainfd a^en»an«nf incretue in the depth on the Sonth Pass bar, which is 

'■ iilily im|)iTiviitf;, ami which is to-day only one foot less than the dredged-out 

vcat the Southwest Pass; and yet one would suppose from Ihe fault-flnding 

.■ ive wore inoreasiTig Uie expenses of the government, or wasting the money 

' .>ll tliew grumblers. Whereas I have yet to hear one word of doubt or 

(luipUlnl from the genuine public-spirited men who are spending their own 

aoauj under my dircetion in this important work, and the noble-hearted ones ' 

rho are giving It a moral enwuragoment starcely less potent and important. 

I boil not dntied ths reading of your editorial when I was handed the 
ecompanyin^' telegram trora the jetties. As it is the rery latest inlelli- 
irooo, it may possess some JnUirest to the public. I will merely add that 
■Men^e flnnd tide," referred to in dispatch, is about six inches below the 
miat tlio recent tides in the Qulf of Mexico. 
^K Very truly, etc., Ji&. It. Eads. 

r Po"! Eaos. May 8, ISTB— 0:1.? P. it. 

Capt. Jot. B. Eade: — From soundings taken t Ids afternoon, I find scven- 
I 1 1 T) fe<>t over the bar at average flood tide, wilJi channel above doopvnlug 
Nirypulnl. E. L. CoaTBBLL. 

Ckitf Auitiant Engintdr. 



APPENDIX IX. 

(See page 127.) 

Estimate op thb Detailed Cost of Construction op Dam No. I.— Heid 

OF THE Pass. 

Piling, two main rows, per lineal foot of piles driyen $0.14^ 

<< «« «< <« <« " " «« dike 60 

** " " ** with bracing, per lineal foot of dike 1.53 

Mattresses, foundation, per cord sunken ^-48 

" tated '* ** inplacc 4.71 

** foundation and tilted, per lineal foot of dike 4.3S 

Cost per lineal foot of dike 5.91 

Note. — General expense account does not enter into the above estimate; 
it includes simply materials actually used and labor performed by boats and 
men. 
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APPENDIX X. 

(See page 143.) 

REPORT OF A COMMISSION 

• 

'oxsisTOfG OF J. G. Barnard, Col. of Engineers and Brevet Maj.-Gen. 
U. S. A. ; H. G. Wright, I/t.-Col, of Engineers and Brevet Maj.-Gen. 
U. S. A. ; B. S. Alexander, Lt.-Col. of Engineers and Brevet Brig.- 
Gen. U. S. a., 

UPON the works for the 
IMPROVEMENT OF THE SOUTH PASS 

OF THE 

MISSISSIPPI KIVER. 



[Special Orders No. 229.] 

Headquarters of the Army, 
Adjutant-General's Office, 

Washington, November 2, 1876 
[Extract.] 



J 



1. By direction of the President of the United States, a commission, to 
consist of the following-named officers of the Corps of Engineers, is herebj 
appointed to meet in New York city on November 6, 1876, or as soon there- 
after as practicable, to report for the information of the Secretary of War an 
>pinion upon certain subjects connected with the improvement of the South 
Pass of the Mississippi River. 

Detail for the Commiseion,— Col. John G. Barnard, Lieut. -Col. H. G. 
ly right, Lieut. -Col. B. S. Alexander. 

The commission will be governed by instructions to be communicated by 

\he Secretary of War. 

* * » * »»«»» 

By command of Gen. Sherman: 

E. D. TOWNSEND, 

Adii.'Oen. 
Official: 

L. H. Pelouzb, 

Ant. Adjt.-Oen, 
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War I>EPJL&TlfE!!T, ) 

Washingtox, D. C, November %, 1876. ) 

GE!rTLEifE!r: — I present herewith for your guiJanoe, the instmctioos re- 
ferred to in the inclosed special order. 

The purpoee in assembling your commission is not to interfere in anj war 
with the duties of Maj. C. B. Comstock, the officer of Engineers, who lus 
faithfolly performed the duties assigned to him under the act, yiz., **to leport 
the depth of water and width of channel secured and maintained from tine 
to time in said channel, together with such other information as the SccreUij 
of War may direct," but to obtain your professional advice upon certain points 
which the law requires the Secretary of War to decide upon. 

The questions upon which I desire your opinion are as follows: 

Find, — Is the shoal at the head of the South Pass a part of that paaB, or 
of the main Mississippi River ? 

If Mr. Eads obtains a channel twenty feet in depth in the South Pass, ex- 
clusive of this shoal, is he entitled under the law to bis first payment of hall a 
million dollars ? 

Se<ro;k/.— What depth aud width of channel is it desirable to secure pe^ 
manently through this shoal? 

Tl^i'rd.— What is your interpretation of the words "average flood-tide," as 
used in the second section of the act ? 

It appears from the records that on the 18th May, 1875, Maj. Comstock 
propounded this same inquiry to the Chief of Engineers (copy of his letter 
herewith), and that that officer decided, and the Secretary of War approvttl 
his decision, that **the average fltxxi-tidc should bo determineil by excludinb' 
the effects of variatious in the river's discharge." 

Mr. Eads now appeals to have this decision set aside for the reiison that 
** average flood-tide cannot be determined at the head of the pass, if any 'if 
the natural conditions affecting that level aro disregarded." ♦ * * 
** Neither the mean effect of the winds nor the mean effect of the riso anil 
fall of the river can be ignored in determining the plane of mean or average 
flcxxl-tide even at the mouth of the pass, nor can either one be disregarded in 
fixing the plane of * average flood-tide' at the head of the pass." 

In this connection you will please examine the United States Engineer's 
gauge, and recommend what point upon it should indicate the plane of ** aver- 
age flood-tido " or zero of reference for all measurements of depth. 

Fourth, — I desire a full expression of your opinion as to **the materials 
used, and the character and permanency with which the jetties are l^ing con- 
structed," and as to whether the work is being constructed according to the 
spirit of the act, as mentioned in the tenth section thereof. 

Fiflh, — I should be glad to receive any general suggestions, in connection 
with this very important work, which you think will assist me in performing 
the duties requirwl of the SecreUry of War by this act 

In onler to assist you in forming your opinion, you are authorized to \\sii 
the works at the South Pass, and to proceed to this city, if you consider it 
necessary to consult any records here. 

The sum of two thousand dollars will be placed to your credit from the 
appropriation for contingencies of the Army, and it is hoped that your ex- 
penses may be kept within that sum. 
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A copy of these instmctions has been sent to Maj. Comstoek, and he has 
been directed to afford you every facility in his power to aid you in your inves- 
tigations. 

Mr. Gads has also been notified of your appointment, and has been informed 
that you will be ready to receive any communications ho may wish to submit to 
you. 

The unpublished records on this subject are now in my office, and will be 
open to your inspection, or copies will be sent to you, if desired. 

The printed documents you are probably familiar with, including the three 
reports by Maj. Comstock upon the progress of the works. The fourth report 
of that officer, dated September 20, and giving the depth of water on August 
17, is now in the hands of the printer, and will be forwarded to you as soon as 
received. 

Maj. Comstock has also been requested to make another survey during the 
present month. 

I desire that your investigations be prosecuted with the utmost dispatch 
consistent with their great importance. 

If it is feasible to send mo your report, or a summary of its conclusions, in 
time to be incorporated in my annual report on November 20, I particularly 
request that you will do so. 

Very respectfully, your obedient servant, 

J. D. Cameron, 

Secretary of War. 
Col. John G. Barnard, 

Corps of Engineers, 
Lieut. -Col. H. G. Wright, 

Corps of Engineers, 
LiKLrr.-CoL. B. S. Alexander, 
Corps of Engineers, 



EEPORT. 

New Orleans, La., November 19, 1876. 

Snt : — ^The commission appointed by virtue of Special Orders No. 229, 
dated Headquarters of the Army, Adjutant-General's Office, Washington, No- 
vember 2, 1876, has the honor to report, that its members assembled on the 0th 
day of November, in New York, and organized. Your letter of instructions, 
dated War Department, Washington, November 2, was rec^eived and consid- 
ered, and on the evening of the 7th the officers of the commission started by 
railway for New Orleans, arriving there on the afternoon of the 10th ; Maj. C. 
B. Comstock, United States Engineers, the officer appointed according to the 
act of Congress «* to report the depth of water and width of channel secured 
and maintained from time to time," joining them at Cincinnati. At New Or- 
leans they met Mr. James B. Eads, and at a preliminary meeting in the even- 
ing of the 10th, listened to suggestions he had to make; and on the following 
day examined the maps of recent surveys of works at the South Pass, which 
were exhibited to them in his New Orleans office. On the 12th, they pro- 
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cee<led by the revenue cutter Dix, which had been placed at their disposal for 
the performance of their duties, to Port Eads, South Pass. The four fol- 
lowing days, viz., the 13th, 14th, 15th, and 16th, were devoted to examining 
the works at the sea entrance to the South Pass, at the head of the ptfi, 
and at Grand Bayou; likewise the plans of the works and the surveys sbov- 
ing their present condition, laid before them by Maj. Comstock, andslwbf 
the engineers employed by Mr. Eads, tnd to discussions; durmg which Ml 
Eads and his assistants, as well as Maj. Comstock, were invited freely to im- 
part information and to present their views. 

After mature consideration of the information thus obtained, they now 
have the honor to rejwrt, in response to the five queries propounded to thm 
in your letter of instructions, as follows : • 

Query 1. ** Is the shoal at the head of the South Pass a part of that pass, or 
of the main Mississippi River?" 

** 11 Mr. Eads obtains a channel twenty feet in depth in the South Pass, 
exclusive of this shoal, is he entitled under the law to his first payment of 
half a million dollars? " 

In answer to the first paragraph of the foregoing, we would say that this 
shoal is not exclusively a part of the South Pass, for it extends entirely across 
the river from shore to ejiore. It is therefore a shoal common to all three 
of the passes; but the channel (or channels) through this shoal, by which ac- 
cess has been had or is to be had in future from the river above into the South 
Pass, is a part of that pass. This construction we believe to be in harmony 
with the views of the commission of 1874, which cstimatetl the total length o( 
the ** South Pass'' at 12.9 miles, thus embracing the entire distance from the 
deep water in the river above to deep water in the gulf. 

To the second |>arugraph of this query we answer. Yes; provided the depth 
so obtaineil has a bottom width required by the fifth section of the act of Con- 
gress. 

The obligation of the United States to pay half a million of dollars on ob- 
taining a channel twenty feet in depth, and of not less than two hundred 
feet in width, is expressed in that section, in terms which apply exclusively to 
the *• wide and deep channel between the South Pass of the Mississippi River 
and the Gulf of Mtxico." The obligations of Mr. Eads in reference to the 
shoal at the head of the pass are expressed in the second proviso to section 4 
of the act, the language of which provides all necessary guaranties, and is 
the only language of the law defining depths, etc., which does apply to this 
shoal. 

Qi'ERY 2. ** What depth and width of channel is it desirable to secure perma- 
nent ly through this shoal?" 

The second pn)viso to section 4 of the act demands a navigable depth 
** through said pass," and of course through this shoiil. of *' twenty feet" 
within thirty nmnths; and *'an additional depth of not less than two feet dur- 
ing each succeeding year thereafter, until twenty-six feet shall have been se- 
cui*ed." We deem these depths to be satisfactory; and, considering that an 
inhind channel nKjuires less depth for e<)ual facility of navigation than a sea- 
exposed bar, that they are fairly equivalent to the greater depths demanded hy 
the act in its fifth section for the **wide and deep channel connecting the pass 
with the Gulf of Mexico." 
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^Vith iviisrd to Ihc nidth ot ebannel through this shool, it is prolinblD that 
i Ibe nawroiliM ol ixunnien-e would be satisfied, at kast lor a time, hya 
viilih sufDuiiriil. for tliG passage ot a single vesGel. One hundn'd teet would 
iiT!(<c lor tills [lurpntie. Vt'e dMm It desirable to prtwide ultimately a channel 
.11 tinoiifih for twoLirge ships to pftsseach other when under fidl headway, 
" ili'.iut daugi-r uleolllaiun. This would require a bottom-width of, tiny, two 
' iifKlrul fvct. Though this is somewhat greater than is now lo be found in 
■ ulna of consideniblc length in the body of the South Pass ilself, U'low 
» p 1 ^ind Iloyim. wc reconiiupnd it as a desirable width to be Bccurei]. 

i^noT a. "What isyourinlerpMuiion of the wiirds ' average flootl-tide ' 
■aawl in the 4«Kind (fifth) section at the act?" 

Thn phra» "uveragefliioii-tido" isusod in the section referrert lo only in 
irfi-TOBCB to t hi* depths prescribed in that sootion, which ilcpths refer exdu- 
-.«i?ly lotlte -'wide and deep ehaniiel between the South Pass of the Missis- 
-i[if-i River und the Quif o( Mexico," i.e., lo the chnnnel to be crested liy 
■ j'-ttnts and uixilinry works " through the sea-I«r of tho Soulli Pass. The 
ij,I>ms)on docs not apply to the "navigubla depth'Mo i« secured "through 
""•piBs" in the wcoud proviso of the fourth section of tiie net; and hence not 
"is depth tubesnr.uml through the f^hoal at the "head of thepaai." The 
J ta left. OS is the width, to be governed by the genetsl prescription at 
idings "navif,'able depth." This navigable depth ought to be found at 
U n« at tltc high stages of the river. We therefore consider the 

etfile governing the decision of the Chief of Engineers in Ills indorsement 

tn thv letter of Jiaj. Comslock. communicated to us with your letter of in- 
>t rurilons, to bo the ta^rrrct one for the head of tlie pass. vi». : that the tnea»- 
: ri- (if depths pRSchbeil by the fiecond proyiso to the fourth sGction of the act 
Ijdiild tn from the level of average high tides "occurring during the stage of 
III'.' river when the volume is least:" tliat is, the mean of llu high watj.'rs of 
the river at ihh place, taken for one or more lunations when the river is at 
what is known as its low utagv. Inasmuch, however, as Maj. Coniftock found 
itneWsSBry tofis provisionally his zero on insufficient data, it is recommended 
|r(lMlft be reviied on the principle above stated, 

» In vdnvnev lo the presoriplions of the sn^oud (fifth) sectirm ot the act, the 
"arerngn flood-Udc" hna been universally 8cccpt*rf to mean Average 
ll ntrt at the liile; and, with no (jual'flcalions in the lai;iguHge, we under- 
idthiato mean the average of nil anily ohKiri'ed high wnicrs throughout 
ll^fliU cycle of a year. No complaint has been made as to the zero mark tiled 
"n mpneer officer (or the determination of the de[itIisot water at the gulf 
d of the ytasR, It is possible that, having been established <ni a series of only 
« luuatii-ns from August 10th lo November 0th, it may vary slightly from 
A vouid Ut given by such a ppolnioted series of observations. It is, how- 
r, OUT opinion that this xem, a^ established, is so nearly eorrecl. thai it need 
(t'lw alteirn], for alteration would involve confusion in Uic coni|wrieon of fu- 
a BOBIidluin with thcee heretofore made, 
jfr^nr i. ■■ I desiro a full expression of your ojiinion as lo 'the materials 
I and the ebamctor and pcirmanency with whioh the jetties are being oon- 
d ax to whether the work is being constnLcl^-d aoconling to tfae 
b)tD(theaet.a«m['Ull(>ned in the tenth section thereof." 
KTlw vevcnd myotUi of Major Cotustock, the United States engineer ofHcor. 
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give a very precise description of the materials used. Maps No. 2 of his re- 
ports of June 9, 1876 (since printed as Ex. Doc. No. 77, Senate, Forty-fooith 
Congress, first session), and of his fourth report of September 20, 1876, repre- 
si'nt to the eye so clearly the section proHles, the component parts, the diinen- 
sions, and manner of construction of the two jetties, that we need add nothing 
di-seriptivcly. Our opinion thereon is expressed as follows : 

The commission of engineers of 1874 gave the project for these works a 
protracted study, and set forth a plan and details, with estimates founded 
thereon. While Mr. Eads is, by the language of the act, '* untrammeled in 
tiie exercise of his judgment and skill in the location, design, and constructkn 
of said jetties and auxiliary works,'* yet he is required by the law to oonstnict 
** thoroughly substmtial and permanent works, by which said channel majbe 
maintained for all time after their completion.*' We And that in general plan 
the jetties of Mr. Eads correspond substantially with those designed by the 
board. The materials to be used, as recommended by the boanl, were, alter 
methods long employed in Holland, to be of layers of mattresses, of willows or 
other suitable twigs or saplings, placed in layers, with inten'ening layers of 
quarry-stone. Still this design was in no respect obligatory upon Mr. Eads, 
nor should it have been upon an engineer offii*er of the United States charged 
to execute this work. With no experience in this country in the execution ol 
such a work, in such a locality, and on this scale, it was impossible to foresee 
exactly what the work should be. The board expressly states that *' it is o( 
opinion that experience in construction may very pmliably show that the 
cn>s< section of the dikes may be reduced, thus lessening the cost.** It was 
also an opinion of tlie Ixxml and other engineers that the methols of Holland 
would undergo ninterial modification in their actual application in this coun- 
try, and that experience in the work on the locality would also show the choap- 
est and best methods. Mr. Eiuls has modifieil very materially the Holland 
nioilel of mattresses, and the mattresses he has used are doubt Kss much inte- 
rior to thos<» of the Dutch. Again, the amount of stone thus far used has 
bt'on very small indeiHl, barely enough to sink the mattresses. Nevertheless 
tlui jetties so constructed, except at their ends in deep water, where some 
damage has been done, have resisted, without material injury, the floods, 
storms, and waves, and there has been more than a year's exjxxure, with its 
winter and autumnal storms, for some portions of the existing work. 

We do not conceive it to be required of Mr. Eads that each stage of the 
progress shall exliibit suth ** substantial and permanent work " as the law ulti- 
mately contemplates, but nither that each stage of the work shall show an a<le- 
qu.icy to create a channel of the depth and width demanded, and at the same 
time such a fair an<l honest prosecution of the work as shall be. as far as it 
has gone, so much really accomplished toward the construction of works 
which, in the language of the law, ** may be maintained for all time alter 
their completion.** 

While we lielieve that engineer officers, applying moneys appropriat«>d to 
meet their estimates by Congress, would have executed the work differently, 
especially in applying freely stone to each layer of mattresses, we are never- 
theless of opinion that the work is being constructed essentially according to 
•* the spirit of the act as mentioned in the tenth (thirteenth) section thereof.** 

We would add that the greatest variation from the sectional designs of the 
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Dard of 1874 for the jetties, is to be found on their sea sides. That board 
icommended that the jetties should have on their sea sides the same slopes as 
n the river or channel side. As actually built upon the foundation mattress- 
s, the sea sides are verticaL This construction appears to answer every pur- 
)ose throughout most of the length, for the wide shoals on each side afford 
p^eat protection, and there is, as had been expected, a great accumulation 
>f river-sediment and wave-deposit against the exterior of the jetties, by 
irbich that protection is augmented. 

The outer ends of the two jetties, and especially the end of the eastern 
Dne, extend beyond their protection, and are greatly exposed ; and we deem 
ftn enlargement of section and a large application of stone to be essential to 
security. 

Query 5. **I should be glad to receive any general suggestions in connec- 
tion with this very important work, which you think will assist me in per- 
forming the duties required of the Secretary of War by this act." 

The more important of the duties imposed upon the Secretary of War by 
the act are embraced in the thirteenth section ; and of these, the only one on 
which we have any suggestions to offer is that which requires him to see that 
the works shall be of such substantial and permanent character as shall main- 
tain the channel for all time after their completion. 

We have already remarked that we deem not only an enlargement of sec- 
tion, but a large application of stone to be essential to the security of the jet- 
ties, their sea ends especially, and we are of the opinion that this enlargement 
of section at the sea ends and consolidation throughout by the application of 
stone should be undertaken at once, and a reasonable progress therein be 
made the condition of the second and all future payments. The immediate 
and full consolidation of the jetties should be neither required nor expected, 
as they will continue to settle for some time, both by subsidence of the bot>- 
tom upon which they rest, and by the compression of the mattresses of which 
they are largely composed. But this settlement and consolidation should be 
hastened, as has just been remarked, by the application of stone from time to 
time, so that they may be in condition to receive their final finish as soon, at 
least, as the expected full depth of water in the channel has been obtained. 

The present works at the head of the pass are mostly of a tentative and 

temporary character, and as their proper positions are determiniHl, should be 

replaced by substantial and permanent structures, to be completed before final 

payments are made. 

Respectfully submitted, 

J. G. Barnard, 

Col, of Eng, and Bvt, 3TaJ,-0enl, 

H. O. Wright, 

Lt'Col. of En//r8.t Bvt MaJ,'Genl, 

B. S. Alexander, 

LL'Col, Engrs,, Bvt, Bng,'Gen., U, S. A. 
Hon. J. D. Cameron, 

Secretary of War, Washington, 2). C, 



APPENDIX XL 
(See page 107.) 

LETTER FROM JAXE3 B. EAD8 TO THE SECRETARY OP WAK. 

New Oblkaxs^ Aprii 19, 1^. 
Hox. Gdorge W. M'Craet, Secretary of War, Washingfon, 2>. C; 

Sir:— On 7th of Febnuuy, 1977, I addressed a letter to Hon. J. D. Oun- 
eron. Secretary of War, requesting that Capt. Brown, U. S. Engineer, 
assistant of Gen. Comstock, stationed here, be instructed to famish me or my 
chief assistant engineer at the jetties the results of his soandings and carrent 
observations in the channel through South Pass. I said that permissioD for 
one of mj assistant engineers to copy his charts would be sufficient for my 
purpose, and would thus avoid any possible increase of expense in his office. 

This letter was written because my chief assistant had been refused a cnpy 
of a survey of the shoal at the head of the pass just completed by Capt. 
Brown, and which I desired him to obtain and send to me in Washington. 
Nearly a year aero (23d May, 1S76), I requestetl of the Hon. Alonzo Taft, Sec- 
retary of War, ** that instructions be issued to the inspecting officer ♦ ♦ to 
promptly supply me with any ofliciai information he may from time to time 
acquire rfs{K-ctinjij these works and their results, which I may deem important 
to facilitate us in carrying out the intent of the grant, or in protecting us 
from mi-'r»{)rc mentation. In compliance with this fequest the Secretary ad- 
dressed Gen. Comstock letters, datcil 28th June and 31st Julv. 1876, which 
din^ted hini to forwanl me a duplicate copy of his official reports simulta- 
neously with the tnin«mission of the originals to him, and to furnish me "the 
results of actual soundings that have been or may be hereafter made under 
(his) direction, in eonnection with this improvement." In compliance there- 
with instnictions were given, I believe, by Gen. Comstock to Cnpt. Brown, to 
I>ormit me and my assistants to look at the results of his soundings but not 
to pennit me to take any copies of them without first referring them to him 
at Detrr^it. 

It is scarcely necessary for me to point out the importance of having the 
earliest official information respecting any changes which are produced by my 
works; and I respectfully submit that there can be no injury to the public by 
furnishing me promptly any such information as soon as it is obtained by 
Capt. Brown. 

I do not ask that he should make surveys or observations, or perform any 
work for my benefit or information; but as these are contemplated by the law, 
and arc made for your information, and for the benefit of the public, I cannot 
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I is possible that the public interest can suffer, or tho ^i^il? of 
it War be lessened, by [iprniitting mo to hnow, at the earliest 
, whatever facts arc devoloped by lliese surveys, Hint have relation to 
-ii-cess of Uw Ini prominent, 
'•lit tliu insinttlions of June and July referred to wen? issued to the in- 
I ng onkvr, the nsulta at the surveys of his nssistunl were earcfiilly kept 
.1 tram me and my employees; and it wna not until after they were 
-mitioi by t'apt. Brown tu Gen, Conistoc'k at Dclmit; and by him to the 
: ol KiigfncL'n: And by him to the Secretary of War; and by him to 
i-rrss; nnd by Comgrets to the public printer; and by him bauk to Con- 
N tliut Ihcy WBre seen by the public or mysvlf. They were then so old as 
ua (it litile iotereet or v&lut> to any one. 

iUlhouj^b the iiisi ructions of the Secretary of War vere evidently intended 
■fK me tbe bencHi of thia inforniatlon at the earliest moment, I oinnut at 
■(It have a inning fmiu Capt, Brown's official surveys rande, even at my 
Kcsp«nfit<, until it is sent to Detroit for exutninatlon or Bppm\al The 
fitoa of an inspecting ollli-er on the northern lakes for woiks of etich im- 
!|klK« *l tie mouth of the Mississippi, and the dillii'ulty of obtaining a 
ibmnt of tbe simplest fncts from hiiu with promptitude, is an injualice to 
bd my nssocinles, and an injury to the public. 
Be depU- nnd wiitth of channel between the jetties last October entitled 

■ the Utst payment of (500,000 on account of thia work. The Secretary 
Bjir oriiercd Gvn. Cninslock to come to Washington for tho purjiose of 
Bting him with reference to my obligations respecting the shcal in the 
M»t|ipi River at (he buud of the Pass. Gen. Comslock was emphatic in 
Htiiion that I WU5 not entitled to the p«ym«nt, bemuse 1 liad not an niual 
Band depth through this shoal. I apfieiHled from thi!> decistun. and the 
■on *M referred by the Secretary of War to a eoinmission of offlccra of 
Hr rank, viz.; Generals Barnard, Wright, and Alexnnder. They decided 
H *u eatttlcd to I hix payment vhenevcr tl)e requisite width and depth 
Btcurfil thtougli the jelties, without reference to the depth on tho shoal; 
^feth through tliu tattler being insured by my liability to have the grant 
■kd. This opinion was tlien submitted lo the Altomey-Gcnernl, who cm- 
Hklly intilained il, thu? proving that Qeneml Cnmstock was winng. The 
K liowitver, ('Uus(>d me to br delayed several months in receiving Ihc pay- 
Blo which I wn.t entitled in October; and it wo^ not until about tho 
Be ft February thai I i^ccivcd it. 

■her ntSerlng the hanhbip of delay in payment, rc^ilting fmm the in- 
Bng uOk-or misrepresenting the law, and awaiting its reversal by the Iota 
HjUssion and the Attorncy-Genentl, I was put lo a turlhrr delay in [loy- 
B because, although this survey, like all others made since Capt, Brown 
Btetlonnl hero In December, 1875, avos not made under the formal Fuper- 
Bof ihc Ineppclins officer, ynt it had to go to Detroit for exam ina I ion and 
Bral by him ; and then, after the chart reached thtrp, some informality in 
Blliflcation at the jelti><s ncce^tatcd a further delay, until a diiplicatfl 
H be wnt from the mouth of the Missinsippi to Detroit; after whirJi the 
B entitling mc lo imymvnt was Anally sent by the in^>ecting oRU'cr lo the 
Kftry of War. 
Bllhin the lost neck I bare found it neovssary to provide an additional 
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amount of money to carry on these works; and I submitted the terms of a loin 
for two hundred thousand dollars to capitalists in this city, who had previously 
supplied a portion of the money expended on them. A meeting of these 
gentlemen was called a few days ago, at which the loan was proposed. The 
next morning the Associated Press dispatches contained a spkopas of Gen. 
Comstock's report of 5th April to you, in which it is stated that the twoi^- 
foot channel through the jetties has been reduced from two hundred fe^ to 
seventy feet in width. The effect of this upon the loan you can readily under 
stand. 

The report just made to you, dated 5th April, 1877, gives the reralt of 
soundings made a month previously; but it gives neither to you nor to the 
public any information as to the present condition of the channel. A nibee- 
quent survey or n*connoisanee made by Capt. Brown, I am verbally infbrnwd 
by him, within the last ten days, shows a twenty-foot channel with a ]mA 
Midtli of three hundred feet; yet Capt. Brown dare not certify this improve 
ment to me, bcitiusc he has no authority or permission from Detroit to do so. 

The delay in getting my first jMiymcnt prevented me from completing and 
strengthening the sea ends of the jetties to resist the storms of winter; and I 
have been coinpi'lled to n^buikl a large amount of the work, the destruction of 
which caused the deterioration of eliannel referred to by Gen. Coinstock. 
Their improved condition has now again enlarged the channel; but before I 
can get the ofllcinl evidence of it, its certification will be of no value to me. 

Last May, when semi-oiTlcial misrepresentations were published by Capt. 
Howell resiKH-'ting the depth of channel we had then secured through the jot- 
ties, I askeil the Secretary of War, by telegraph (see my letter, 23il May, 1S76), 
to (lirert Gen. C om>tcx'k, who was then on the spot, to measure the depth bo- 
twt-eii the jeities, and certify the same, so that I could correct this misrepresen- 
tation, wliieli was then seriously embarrassing our enterprise by destroying the 
coiifnlence of the public and the faith of capitalists in it. This could have 
l)een done in three liours: but the n^quest was refused; and nothing but the 
iwssiige of the Cnuuwell steamers through the jetties, a few days aftcrwattls 
furnished to the public the evidence that Capt. Howell had officially published 
a deliberate and gross misstatement of tlic dc]>th of the jetty channel. In con- 
nection with this misstatement, the same officer, at the same time, published 
a .statement to the elTet^t that, from his own surveys, he knew that a bar was 
fonning one thousiind feet in advance of the jetties, and that a shoal had 
made out thn^e hundred and eighty feet from the west jetty towards this bar. 
This statement was ahsohitehj untrue. It was designed to impress the public 
with the Ixjlief that these works would prove a failure, as the rapid reforma- 
tion of the b-ir in advance of the jetties, predicted by the chief of engineers 
was actually piT)<j:ressing; whereas, 1 knew from my own sur\'eys, and fn)ra 
soundings just then made by the Unitefl States Coast Survey in front of the 
jetties, that the very reverse of his statement was the fact. An immediate 
official di>proof of Capt. Howell's statement regarding the depth of channel 
being denied me (see Mr. Secretary Taft's telegram in my letter of 23d Mar), 
I apjiealed, l)y telegraph, to the SujKTintendent of the Coast Sur^'cy to instruct 
Mr. Marindin to certify to me the results of the sur\-ey he had just made, 
and to make which survey / had furnished a steamer. His refu&d will be 
found in my letter of 2Ud May. I was, however, determined to have this 
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iHsproof if posaibie, ftntl therefore requested tlic Swireturr of U'ur lo 

'fclaiii It. On Ibe IWli of July, lie requeated the siipcriiileniicrit to furnish 

■ War Itrparlmenl with a (otnpdmtlve cli»rt of tlio SHindings mude May. 

. -;.'i, at«l Mny, I9T0, in front, of tlie jetties. Tlio verbal Ueclaration after re- 

].i. «I IhiP request, made to me by the supurintendent, that he would n'lt 

■i.y\\t this inlurmalion even to tlie War DqArtni^nt. canstd m« t'>afi|>etil \<j 

■ t T It few dajs nttBTWurds lo Mr. Secretjirj Morrilt, of the Tteusuii to 

iniitnict lli« ftU|irrinlendPIit to furnish the chart to me, «ith an dIUliiiI slate 

It of the results shown by it. Mr. MorriJI, ou 3l!th July, relu»d this rc- 

L, on thn |>1r« that ibo last survey was " unauthoriied ani lufuriniil " 

"• jiravlMon U mnde in the said [jetty] act tor the mvis and mformution 

il through the War Dejwrlment." 

Mng tiius loili.'d in getting the ofndnl disproof of this misrepresentation 

Bk|>t. Tlowttll, I flnnlly appenled to the Bouse of RepT«»entAli\t!E, and a 

hitloH, ilirectiiig the Sevretiiry of the Treusury to furnish the House the 

ific information nskod fur by me, was unnnimously psBsed by that body, 

Imroedialdy aftnr the Secretary of the Treasury refused to give it to me. In 

pnrniantv of this resolution, the House nnd the War Department were sup 

pbBd 1st August with tlie infoniiation solieited a fortnight previously by the 

RtMT of War; luiii it proved that, instmd of u reformation of tlw bar, 

t thousand four hundreil cubic yards of material had actunlly been 

I away, lu a simeo of two thousand one hundivd feet sqiuire, imineili- 

jr it) front of the jetltM. in Cicess of nil deposits mode on that area, 

I 1 nfar to thew farts regretful] y. and only to show you that when official 

1 would be of value to nie, or even when absolutely necessary to 

a gross wrong by a govemniunt offieer. it has been almost impossible for 

Rrlngeth. Although the tiict wns shown by two snrvers, and thd leport of 

Ihe Supfrintendent of the Coast .Survey last Angust. that the predicted bar ad- 

vaiim t>»d not oceurred, but that the water lost May was actually deeper im- 

mcdltticly in ailrancv o( llie jetties tiian when they were eommeneod i and 

tkoi^h thin bet would greatly increase the confldeneo of the public in the 

y tit this improvement ; and although it constitutes a most Inlereat- 

n the bist«ry of the work, it has not yet elicited the nol ice of the in- 

~ I his reports to you. Every temporary advanee in the contour 

a ef the bar. however, observed during the rapid scour between the jet- 

vioniOy, was reported by him, but his reports have never alluded to the 

tt » A«cld<.^ lecessjon of the outer face of the bar has occunvd since tlio 

rnctlon of the jctlJes. 

I earnestly big that, in eonneelion with these representations, you will 

"Y tsMislder the fuut that we are executing a great national woric, almost 

y witbont ai<l of liie governmcnl — for thus far we have Rceived less than 

h jiart of the priee to be pnid for it — while wo have already secured 

pu Wider thiiii ever existed at the mouth of (he river before: and 

IT CoDstituIesasafechaimel. in no place less than twenty and one-hoU 

I, ftt overage high tide, from New Orleans to the gulf, wheie there was 

lily *c«rec]y eight foet in depth. Our works and our good faith surely 

m tnsurh niil as the government can give ns without injur)' to thu pub- 

I, and nl.4u to such moral support as can be rendered by fumishing 

n olDiial form, any cettificalion that may bo desired mpecting 
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the results accomplished. The law constitutes you the agent of the United 
States to carry into effect the provisions of the act, and your practical knowl- 
edge will certainly plead my excuse for appealing to you most earnesUj to 
correct the injustice we are suffering, more especially as it has been continued 
so long after a correction has been solicited. If you will kindly consider that 
this work is not only the largest, in point of cost, which the United States is 
executing, but that it far surpasses, in the importance of its results, all others 
in this country, you will, I am sure, pardon me for trespassing upon your 
time with a letter of this length. 

In conclusion, I respectfully beg: 

1st That the inspecting officer of these works be located at New 0^ 
leans, or at the jetties; and, 

2d. That he be authorized to publish promptly, from time to time, the 
depth and width of channel through South Pass; and, 

8d. That he be directed to furnish me or my principal assistant engineer, 
officially and promptly, such information respecting the changes in the 
channel throughout the pass, the jetties, and the outer slope of the bar, 
and such other results of the works in progress as he and his assistants 
shall obtain from time to time, by their sur>'eys and observations. 

I have the honor to be, your obedient ser\'ant, 

Jas. B. Eads. 



APPENDIX XII. 

(See page 108.) 

LETTER FROM THE SECRETARY OP WAR, 

ScBjnmwo a Stateme>t from James B. Eads Relative to Work Exe- 
cuted AT TDE South Pass of the Mississippi Riter. 



Mat 14, 1878. — ^Refcroed to the Select Committee on Transportation Routes to 

the Seaboard, and ordered to be printed. 



War Department, 
Washington City, May 14, 1878 



«.i 



The Secretary of War has the honor to transmit to tlie United States Senate 
a copy of a communication from James B. Eads, dated the 7th instant, sul)- 
mitting a statem?nt relative to the amount of work executed at the South Pass 
of the Mississippi River, and asking that certain specified modifications bo 
made in the conditions imposed by the law known as the jetty act, under which 
the works at the South Pass have been prostK'uted. 

This communication was referred to Oens. J. G. Barnard and IT. G. 
Wright, of the Corps of Engineers, for examination and n^jxirt, and a copy of 
their per)ort, dated the 18th instunt, is herewith transmitted. 

It will be seen that while the Board are of the opiniim that the widths of 
channel proposed by the iK'titioner may be considered as fairly meeting the 
present wants of commerce, they regard the question whetlier tlie concessions 
asked for should be granted as peculiarly a question for Congress to decide. 

The views expressed by Gens. Barnard and Wright are concurred in by 
this department. 

Geo. W. McCrary, 

Secretary of War. 
The President, 

United States Senate. 



WAsnixaTON, D. C, May 7, 1878. 

Sir: — I have reached a point in the construction of the works authorized 
by the jetty act at which I deem it absolutely necessary to communicate cer- 
tain matters for your consideration. I respectfully submit, therefore, the rea- 
sons which induce me to ask for such modifications in the times of payment 
set forth in the law as are necessary to relioTe me and my associates of the 
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serious financial difficulties with which we are embarrassed, and to enable us 
to prosecute the work with greater energy, 

■ The progress of the work has shown that the desire to guard the gorem- 
ment against the possibility of bearing any portion of the risk of the jetty sys- 
tem, or of the hazards of construction, has resulted in framing a law which 
imposes on us unnecessarily stringent conditions of payment. In consequence 
of the very largo portion of the work which we have had to execute in order to 
secure the two payments already received, and of the stringency of these con- 
'ditions, we find ourselves oppressed with such a burden of debt as toahnosl 
completely jiaralyze, for the present, our ability to pash the work with the 
energy necessary to insure the largest benefits to the public at the earliest pos- 
sible time. 

The provisions of the law were intended to afford a reasonable reimbuw- 
ment of our outlays as fast as the work progressed, after certain spedficd 
depths of channel should be secured by permanent works. It was impoesiWe, 
however, to tell with any degree of accuracy how much of the whole work 
woidd have to be executed before we could be entitled to the first payments un- 
der the law, and while the total cost of the improvement will not exceed the 
original estimates, the proportion of the entire outlay necessarily expended to 
secure the present depth has greatly exceeded our expectations. 

Experience has shown and custom has sanctioned the wisdom of the govern- 
ment paying ninety per cent, of the contract-price for work as it progresses, by 
wliich those who undertake it may avoid excessive rates of interest and need- 
less financial burdens, which can result in no benefit to the government. 

The comiKinsiition fixed in the law for the work we are executing is to be 
§.■3,250,000. We have already completed at least eighty iwr cent, of this en- 
tire work, and have received on it thus far only $1,000,000. If we were coni- 
pcnsiited for ninety per cent, of the work done, we would receive <52,l^6.000 
more than has been paid to us. We do not ask for any such liberality, but re- 
fer to this fact to show the hardships under which we are laboring by the 
terms of the law, and the absolute security with which the government can 
grant the relief we are compelled to ask. 

By the terms of the act, thirty months from its approval wore allowc\l. 
within which to secure a depth of twenty feet, and two feet additional are re- 
quired to be secured each year thereafter. The act was approve*! Manh 3, 
1ST5, and by Scptemlxir 3, 1877, we were re^juired to have a channel of twenty 
feet, and twenty-two feet by Si^^tember 3, 1878. These depths have been al- 
ready secured, and the stipulated compensation received. We have, therefore, 
by the tirms of the law, until September 3, 1879, to secure twenty-four feet, 
and to September 3, 1880, to secure the twenty-six feet channel. The intero?ts 
of the public will of course be promoted by the attainment of these depths at 
an earlier da v. 

Under the present terms of pajTnent it will be imix)ssible for us to expend 
upon the work the large additional sums still necessary to secure the maxi- 
mum channel at the earliest iK)ssible jwriod, for the reason that the indebted- 
ness already incurred will absorb so much of the next payments as to leave for 
it a totally inadequate provision. 

The sum of $1,250,000 of the stipulated compensation becomes due and 
payable after certain depths have been maintained for twelve months, and 
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these payments bear interest at the rate of five per cent, per annum. By add- 
ing these deferred payments to the cash payments as the latter are earned, 
the government will save interest on the respective amounts, and will greatly 
relieve us, while an earlier completion of the work will be secured. 

The commission of engineers authorized by Congress in 1874, and which 
reported in favor of applying the jetty system to the South Pass, proposed to 
secure a channel thirty feet in depth, and the permanent maintenance of only 
twenty-five feet, without any specified width. The jetty act retjuires a per- 
manent depth of thirty feet with a least width of three hundred and fifty feet. 
This great width of thirty feet water will involve a much larger channel than 
▼as contemplated by the commission as proper for the size of the pass. Such 
great width cannot probably be secured without a central depth of channel 
fleveral feet greater than that recommended by the commission. We do not 
aslc to have the depth of thirty feet lessened, but observation confirms the 
opinion (which I expressed to the committees when the bill was under consid- 
eration), that the width required was injudicious, and might involve injury to 
the works. 

The payments under the present law are as follows: 

On securing — 

24 feet deep by 250 feet in width |500,000 ; cash in one year $250,000 

26 feet deep by 800 feet in width 500,000 ; cash in one year 250,000 

28 feet deep by 300 feet in width 500,000 ; cash in one year 250,000 

30 feet deep by 850 feet in width 500,000 ; cash in one year 500,000 

Total $2,000,000 Total $1,250,000 

The amendments desired are as follows : 

On securing a channel through the jetties — 

24 feet deep by a least width of 150 feet $750,000 

25 feet deep by a least width of 150 feet 750,000 

20 feet deep by a least width of 150 feet 500,000 

27 feet deep by a least width of 100 feet 875,000 

28 feet deep by a least width of 100 feet , 375,000 

29 feet deep by a least width of 100 feet 250,000 

80 feet deep by a least width of 100 feet 250,000 

Total $8,250,000 

Provided, that when each of the above depths and widths has been obtained 
the survey shall also show through the jetties a channel of the following depths 
and widths, viz.: When twenty-four by one hundred and fifty feet shall 
have been obtained, there must also be a channel twenty-two feet deep by a 
width of two hundred feet ; when twenty-five by one hundred and fifty feet 
shall have been obtained, there must also be a channel twenty-two feet deep 
by two hundred and fifty feet wide ; when twenty-six by one hundred and fifty 
feet shall have been obtained, there must also be a channel twenty-two feet 
deep by three hundred feet wide; when twenty-seven by one hnndre<l feet shall 
hare been obtained, there must also be a channel twenty-four feet deep by two 
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hnndrod feet wide ; when twenty-eight by one hundred feet shall hire been 
obtained, there must also be a channel twenty-four feet deep by two handnd 
and fifty feet wide ; when twenty-nine by one hundred feet shall have been ob> 
tained, there must also l>e a channel twenty-four feet deep by two hundnd and 
fifty feet wide; when thirty by one hundred feet shall have been ohbused, 
tliere must aho be a channel twenty-six feet deep by two hundred feet vide. 

By the above arrangement, the first payment of $7oO,000 will not be mide 
until a channel is attained large enough for all practical purposes; and the 
fact that no further payments arc to be made, except as each additional foot m 
depth is gainoil, insures every effort to maintain and increase the aze of the 
channel as fully as under the present distribution of payments. 

The act provides that after a channel thirty feet deep and three hundred 
and fifty feet wide is secured, one hundred thousand dollars per annum shall 
be paid for its maintenance during twenty years. This chiuse sbouM be 
amended to apply to the thirty feet channel above described. The one milli<'n 
dollars reserveil by the jetty act to be held in the United States Treasun' «s 
security for the performance of this part of our obligations will remain undis- 
turbed. 

We undertook tho construction and maintenance of these works for sii 
hundred and ninety-two thousand one hundred and ten dollars less than the 
official estimate of the commission upon whoso report the act was framed. 
We also assumiHl the whole risk of their failure to produce the desirwl chan- 
nel, notwithstanding the confident and reiterated predictions made by official 
and other cxiktIs that thoy would be unsuccessful. We likewise took all the 
risk of thoir do>trui*ti(>n by storms and treachorous foundations— <lang«TS 
wliieh woi-e iH'licved ]>y many to ]>e insunnoun table. Besides all this, wo wire 
not pt^niiittiNl to inii)n>vo the juiss of our choice, with its normal depth of fi'- 
tivn feet, hut were ^MVi»n one only a quarter as large, with a depth of but 
eii:ht fret. In spite of the natural difficulties which were to be surmounti'*! 
during a iKTicnl of unusual financial prostration, we have carrie<l this enter- 
prist' ti> a |M>int where its (complete success is acknowledged even by its o\> 
}>onents. Wc have ehanirod tlie little |>iiss into a grand channel of commeroi', 
thnnigh wliieh the largi»st sliipping that visits the port of Xow Orleans floats 
in safety; while every pn'diction of failure and of reformation of the l)ur in 
advance of the jetties is shown by official surveys to have been without foumla- 
tiou. 

We ask no mcrease in the price of the work, nor do we ask to be reficved 
of the obligation to en*ate a permanent channel thirty feet deep through the 
jetties, and that shall l)e fully as wide as the size of tho jmss will justify. Wc 
ask no legislation to n^trieve forfeited prinleges or lapse<l concessions, nor the 
assumption of any risk of outlay for doubtful l)enefit«<. We ask simply that 
a reasonable portion of moneys actually cxpende<l may 1h? repaid to relieve 
cmbai:rassmonts resulting from provisions in the law unusually severe and op- 
pressive, and which cannot now 1x5 n^tained without injuriously reacting upon 
tlie comraen'ial and industrinl interests of the count rv. We have striven to 
carry through, by i)rivate means and indiWdual hazanl. the largest and most 
importiint public work ever undertaken by the government; and have forlwrne, 
under many discouragements, to ask relief from the stringent conditions of 
the law until the official rei^rts of the most eminent engineers of the govern- 



t iSD EEPOBT, ISTR" 

I hne conftrmei] the tiabtic taith in otir complpto bucoosb; and now tlist 
m nrcessit^ fruiipls ua todo bo. we otily oome Bfler the ehwiging tiiJes of 
Km: attest thn sub^tantiul bcncflls already rcochL-d. and after the people 
mnd Ihnt priYatii vnU-rpHse and courage havu promptly Bccured, at 
! co6t, "aaopt-n river mouth" tor the Mississiiipi in lieu ot the nmro 
br and ililatory mclhixl proposed of a canal with loeka. And with this 
« tutk. no pttyinonls on tlie work that will not leave in the liands of tho 
mple amount of oui compensBtion to insure thv entire com- 
n ol the jcttit!3. 
RF ith gnAt respect, I hove the honor to be, your obedient ser^'ant, 

J*s. B. EiM. 
Boti. QeoHOB W. MrCKiRT, 

Seentofy of War, VTiuMnglrm, T). C. 

il,.cl.>r,.'mv„l.l 

War Department, May 8, 1ST8. 
h, lUspecthilly refcrrwl to Grn-s, J, 0, Bumuni niid H. G. Wright, f-orps of 
n and report. 

Geo. W. McCiukt. 
Secretary of War. 

WAsnisoTos, D. C, Mmj 18, 1878. 
^'8n >—Vfo hare the honor to acknowlcdgi- llie refercnup lo tis for eiamina- 
n knd report of the eoin muni cation of Mr. Jhiiks I). Bads, dalod Ihe Tth 
iniilant, Biibrnilling n statement relative to the amount of work executed at 
I" South Pass nf iIie MisaitMipjii Kiver. and nsking that certain specified 
11 -lifiealionsbe made in Iho eonditione imposud l)y Ihu law known as thejttly 
.u 1, under whiuh tlio works at the South Pnss have beon prosceuted, and to 
jirtaent cnir virws thereon as follovni : 
In hit coiDmiiniention Mr. End« says : 

'• We have eompleleil eighty [wr cent, of the entire work. • • • 
" If we were cinupensaLed tor ninety per cent, of Iho work actually done, we 
would receive (2,HSr>,0(H> mote tlian has liccn paid to u«." 

Referring to tha words of tho law. we find it stated that " the intent of 
tlii.i act is not simply In secure tlit' wide and deep channel first ahovo numnfl. 
but likewise to provide for the eonstruetion oF tliomughly subtitiintinl und per- 
manent works, by which said channel may l>e muintoiniid fur ull time atlcr 
their completion." 

There is in these words quoted from the law not only an unmistakable «- 
I ''ilion of ila intent, tmt a clenr distinction implied between constmolions 
Inch will "simply secnm the wide and de«p channel, and the construction of 
ihoruugldy suliHlanlial and permanent works." tW. 

I^The works as they now ure have served their purpose to the extent nf llio 

itnente of the law to this date, but the ultimate re<|uin'mcn(s of the aut 

f fcot deptii for three hundred and fifty feet width : whcrcusoiily the 

ix i-tsgps of progress defined by the l«w has In'cn arrived at ; 

» twenty-two feet de]ilh for two hundred feet widUi. There is 

Utad, however, aprogn-wive increase of widlhbclween tho twenty-four feet 

• to Justify, to some extent, the assiunption that tha actual wurlu a» 
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:^ : ■■.:.? f-^a.-.i-^a oi creating atltiitional depths ; but ve an BoteC 
. '.c»*..:^ :':k v. 4'.;nic aiul lini>ar extent alone of tho worlu exfientedv 
- « :r';.:v ]K r o ni. of tliis entire work has been completed.'* U 
V ■. kk, -.: .. -v '...^.r.Hr.ts if ;ho bw a meusuro, we should hardljfeeljiiitifiid 
: i, ■. -. : : .:.m: : :■. .*.:/. . v . ::: i n : » -f ;i rhanntl t wenty-two feet deep an< 1 1 wo hmidnd 
l.v : »:ii ac- S.^ -.^r vv:::. vf :h. a*hi.Toiuent ultmiately required, viz., thirty feet 
%"..■ •:^.l :r.rLV ";..;:i.>.\; .'ml iif:y widf, even though it could be shown thtttte 
r- .:.>:■. *:o:: :*.>>.•. •uriuc in v ubic yards for the respective channel dimensioii 

Or. :' * . :u-: i' r.v. \ac qiu^^tiim of geometric magnitude of works eiecotd 
:.* •*. .• ,r..ris 'or v-i ::., cMS'.iv.c \*orks. we sliall find that very much morethia 
:■* . :*. ^ -v 7 .:■.:. .':" « .^rx. i-5!i:iiat<\l bv cost, rtnnains to be done to make them, 
IV. : ; V. :-.> .f *.■.,' Ijw. ••sui*s:an;ial and pennanent works, by which aid 
v'.f ::■.•■ -1} Iv r.: .;::'.:.; v. i-.i for all time after their Ci>ni plot ion.** 

r.".. .■;*.: :.-.>>; ;: v f vfS»\ rs apiK^int^'d by direction of the President, Novenh 
Ivr C. :>7v* ;:i r.s-j^ r.vliv.^ :o i!:e laugvricdl «iuen' **as to the materials used, 
**: : :?.-.' ^'h^ru'-.r a:: i ivr.iunonoy with which thejcttiesarobt'ingcoRStmoted, 
&:*. ■. .is : .' w"-..:;..r ;.:o work is Ivin^ iv-nstructeii ai\.-onling to the spirit of the 
a . : A< ::: ^ :'.: ; :: . vl ;v. : } :o u i\ : h , 1 ; »t h m\-: ion t lienx>f . " in reporting affirmativ^k, 
j-r*. :a \''; ::•> i v. rv>i>: t^ if v*piriion by the st;itenient: 

•■ \Vi» »:^ !»o: vW'.Kxiv,' i: to le nxjuired of Mr. Eads that each stage of the 
l^.-rwi >li.»l". ixh.li; s;uh "suWr^mtial ami jx^rmanent work ' as the law ulii- 
r .. ■. V -^ V \'r I • «. : "ro*. s : «>>\ bv; : ra : he r t luii eacli stap? of t lie w< jrk shall show an 
al ••■■ivx • • ^.rwit. a c: :uuv I .^f x\w depth and width dcmnnded, and at the 
s ." ; T ■■ v- ^-.i ■•. .i f..ir /.v..! h lust prv^svs wiion of the work as sihali U\ as far as 

-> ^.-t . s» ::.::.;•. :\.»I".. ;u\v^:u' I:slu\l towiinl the con>tnntion «"«f works 
^\ '■.. v. ■■■.• I.k::^".,uv v^.' :::.' i.iw, r.i:iv Iv maintain(.'d for all time after th^'ir 
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• ■ ^^ .• .i^ v- ..>v.i ly rv':v.:-.:iv.>l '.ha: wo iKs-m not only an enlar^fcment of s-^ctii^a 
I-:: :; ' : .;•. .•.•:'.: ii".; -i of -: ::o ;o K» issi^ntial to the se<"uritv «»f the jcnks 
•/., . V ;-\:: U v>:\v;.»*"y ; ; v. i wo a:v of ihe opinion that this enlarsremcnt of 
s.\L :*^ ..: t:io x-.iii;-.:s ;i* I i-v>:i<Hiiiilativui tliivughoiit by the application of 
^■^■■.. >li '"I : l\ '.::\.i.':Mkoi: ..: oikv. and a n.v.suiabh' progress! therein be iiiaJe 
t"'i- ■ \'ti i:v.t»n o'.' :'.w mwvi i rul all fiiture payments." 

^l.»•.■^l'Vo:■. tho uiivloi-si:;::. \i. a.< a i\>:n mission to deoide certain points uj-on 
t";u' IvixMuinir duo vlKvoinK 15. ISTT) of the s<»ci>nd itayment, in n sjwmlin;; to 
til* iii*orrv»5r»it.»ry. •• .Vr\» O.w ;.'::ios and auxiliary works ctmsiructeil or in pro- 
«;i\>< .'f oiMis:nivti»ii |vnur. iit. sulVuiont, and thoroughly substantiail, within 
tiio inraniii:; of s^iil ait of I" -tgivss :" expresivd thomseivos as follows : 

*■ No part if tho jiti:o> ..jv a> yot eniiri'ly lomplettil, ami some |)«")rt:ons 
e<!H I ially tho i^inor onil<. wi' :itiui:v e\lon«jion of width and a large amount 
of "^rouo Ivforo they aR» bi>»i:,!.t to tliat iHTumnent and substantial condition 
wh. 11 toMii)k'tod whi- h tho .. i, in our jiulgmeni, retpiires. This additional 
w.iik, wo uml.'i-stand. Mr. K . U ami assiK-iates pn>iK>se to do from time to time, 
a< i-aynnnts are made to tlior; by tho rnittii Statin?. ♦ * * 

•• With n^^'anl to the soa-i «ls, howover, a much larger ai>pIication of stone 
will ^till Ik? m^vssar)-; but the defect of vertical sea-sides has not vot l»een 
roMi.di*»<l, nor has the ntpun.l enlargi'nu'Ut of section, to any great extent. 
bocD made. Nevertheless the^c ends have maintained themselves so as to suffer 
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n Eiibsidwnce of Uie boltom. poraiirpssion □( Ihe matlreswos, niiil Biijwr- 
III >itl alirn»ii>ii tijr storms, tt U Dniierstowl tn be Mr. Fkils's inti-iitioD tu 
iriTv* "ikI slrfnjflliiifi these sen-tnds in nceordance wilh the views ubore 
■ •»ii. • • • 

■ Kurtbtr obscrvntjon anil liingcr etpprience ore niwesSBry to a full dcvulop- 
..[ at tbo (iiic8tinn involved, t.<!., the destruclion of tlio wood ot tlie tmit- 
-- A \n iho terwlo; but it is bplici-ed that whm the lati-nil slopi-s of stone 
.'iiUy providvd. the pctielralion of the worm itilo Iho inlerior ot the jd.lies 
' hcse salt-WBtcT cx^iMod purts will l)c chookcd, and that, to Ihc extent 10 
: li thoy may it« impaired, Ih:; reninly wilt be found in the increase uf the 
I iitiljf of alone." 

WliUe the commission flret refenrU to conceded that the plnn o( construe- 

I ib'Tiseil bj" Iho luiord ot 18T*, whiuh rMrimmcndcd the jetly sj'stciu, w&s 

■ I ii'j resptft ol>lif3i1ot7 Upon Mr. Ends," that *" exporii^ncB in the work on 

iTiilily would show the cheajicst and best methods," yot it "poiiiled out 

liict that while the phau of tho board contemplated the jetties >o be made 

..f nne-thiril stone and tivo-tiirds fascines, the amount of stone thus fur 

! luis bean very simill indued; barelyonoiigh to sink the iuattret»«s." Since 

;:.ii <lale oboiil twcn If thousand eubicyanla ot stone have been applied, mainly 

111 Ihe top surface ot the Jotties, and, aa wc are informed by Mr. Kods, almnt 

Iburtoi-a Ihousitnd cubic jards in addition are on liaud ready for agipliciition iir 

on the way. The lotjil amount, say, thirty-four thousand cubic yards, is still 

~ C Insignificant cam[rarad wilh the more than two hundred thousand cubic 

If-rmillirtd by the plans of the Ijoard of 18T4. We arc by no means taking 

ptter eatinialc iis nn nhs-jluto standard, for we hai'e conceded that ex- 

• juBlJIles a eon-iderobiu decrease of section, and perhaps a diminution 

ititjr of slnno In parts of the work. But experience has not as yet had 

» settle all qiiesliona. Stone is the costly element in the const ruetinn, 

already rvmarked, a large iiniount of this material must yet be Hiiptii?d. 

P'we turn now lo the works at the head of the passes, we lind them 

ted to by the comndssiion ot 1876 as " mostly of a tentative and temporary 

Pharac'ter, wiiich. as their proper positions arc deterniincd, should Lm> replaced 

by eubolAntlal and permanent structures," etc. ; u desoription uhieh without 

p applies to thf*« worlta at the pruscnt date, 

W* by no means depreolatc the extent or the value of Ihc works as they 

P'but we cannot ronour in the petitioner's statcraentto theel^^et that " we 

ilrwdy completed at least eighty per cent, of this er.iire work." 

IS members ot the Commissiim of 16T6, and as ourselves constituting 

•nmisaionof I8TT, have eipressed our opinion that the work "ie being 

hicted »ooord(iig to tho spirit of the act." We believe, moreover, that 

k is now BO far advanced and the succeaa so far pronomieod that it is 

e interest nf the government and the country not only to have the oon- 

:• lions mrrii'd on, but pushed with the utmost possihlo vi^nr lo such a 

III at least as shall insure their security and utmoet efflciency of action in 

riasiiig the capacity of Ihc channel. 

e pnMent law llxes times or peHcls at which apc(?iilod depths most bo 

a follows: Thirty months arcgrantcd for securing twenty feel; hut 

IT (fotirthiteetion) says explicitly: "Said Eads and his asMKiatMt ehnll, 

pcvricg twenty leet of water, secure an atldilioiial depth of not leas tlian 
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two feet during each succeeding year thereafter." This deailj makes the dito 
of the securing of twenty feet depth the initial time-point from which to com- 
pute the periods for the subsequent increased depths. Thus December 37, 
1876, was this initial dat«; hence, twenty-two feet was called for bjtbeliw 
December 27, 1877, and twenty-four feet deep is demanded December 27, 19S9, 
instead of September 3, 1879, as the petitioner states the matter. 

The foregoing are the main points in the petitioner's letter upon which he 
supports his plea for a modification of the terms of the law as regards pij- 
ments. He states these terms, as they affect future payments, in tabulir 
form, as follows: 

Third payment on securing 24 

feet depth by 250 feet width, $500,000; one year thereafter. . . . *|250,000 
Fourth payment on securing 26 

feet depth by 300 feet width, 500,000 ; one year thereafter. . . . *250,000 
Fifth payment on securing 28 

feet depth by 300 feet width, 500,000; one year thereafter. . . . •250,000 
Sixth payment on securing 80 

feet depth by 350 feet width, 500,000; one year thereafter. . . . *50a000 

Totals $2,000,000 ♦$1,330,000 

To a full understanding of the matter of payments as now prescribed, ve 
add, that the first payment of $500,000 on securing twenty feet depth by twohun- 
dixKl feet wi<lth, and the second i)ayment of $500,000 on securing twcnty-t^o 
feet depth by two hundred feet width, became due December 27, 1ST6, 
and December 15, 1877, respei'tively, and have been paid; that $1,000,000 
"deemed as having been earned by said Eads and his associates *' when the 
thirty by three hundred and fifty feet channel shall have been obtained (when 
the sixth j)ayinent becomes due), is to be retained as " security " for the future 
niaintenaiK-c for a term of years of said channel. We have thus the stated 
total of $.*),250,000. It must \xi remembered, however, that the items of the 
last colunm (marked *), payable each one year after the respective channel- 
dimensions to which they refer have been secured, though bearing interest 
from that date, l)ecome due only in case " said depth and width shall have 
been maintained during twelve consecutive months." 

In lieu of the foregoing terms of payment and widths and depths of chan- 
nel prescribed by the law, the petitioner desires that the following be author- 
ized: 

Third. On securing a channel through the jetties 24 feet deep by 
150 feet wide, providecl it shall also be 22 feet deep by 200 feet 
wide _ $750,000 

Fourth. On securing a channel through the jetties 25 feet deep by 
loO feet wide, provided it shall also be 22 feet deep by 250 feet 
wide 750,000 

Fifth. On securing a ehaimel through the jetties 26 feet deep 
by 150 feet wide, provided it shall also be 22 feet deep by 300 
feet wide 500.000 

Carried forward , , $2,000,000 
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Bitmght forward $2, 000, 000 

&xth. On secuiing a channel through the jetties 27 feet deep 
by 100 feet wide, proyided it shall also be 24 feet deep by 200 
feet wide 875,000 

Seventh. On securing a channel through the jetties 28 feet deep 
by 100 feet wide, provided it shall also be 24 feet deep by 250 
feet wide 375,000 

Ei^th. On securing a channel through the jetties 29 feet deep 
by 100 feet wide, provided it shall also be 24 feet deep by 250 
feet wide 250,000 

Ninth. On securing a channel through the jetties 30 feet deep 
by 100 feet wide, provided it shall also be 26 feet deep by 200 
feet wide 250,000 

Total $3,250,000 

Moreover, the act provides that when the thirty by three hundred and fifty 
feet channel is secured, $100,000 per annum shall be paid, under certain speci- 
fied conditions, for its maintenance during twenty years. It is asked that this 
clause be amended so as to apply to the (as desired) modified thirty feet chan- 
nel; the $1,000,000 to be reserved as security for this maintenunce being still 
retained under unchanged conditions. 

On the above, and the arguments presented in support thereof, we now 
make the following comments: 

The petitioner is quite right in saying that — 

The commission of engineers authorized by Congress in 1874, and which 
reported in favor of applying the jetty system to the South Pass, proposed to 
secure a channel thirty feet in depth, and the permanent maintenance of only 
twenty-five feet, without any specified width. 

In fact that commission (or ** board," as styled by the organic law and or- 
der) states: 

The depth of thirty feet has been chosen, in order that some time may 
elapse before the bar which will form at the sea-end of the jetties can have 
less than twenty-five feet at mean low water upon it, that being the minimum 
depth which it is desired to maintain. 

In other words, that board aimed at simply maintaining, under all contin- 
gencies, a navigable depth (of unspecified width) at mean low water of twenty- 
five feet, and to this end it aimed at securing, in the first instance, thirty feet 
depth, in order that for a long time thereafter, without extension of jetties, 
there should be not less than twenty-five feet at mean low water. This depth, 
since the law makes mean high water instead of low water the i)lano of refer- 
ence, corresponds nearly to twenty-six feet depth under the law. It only dif- 
fers, therefore, from the conditions of the petitioner's (desired) fiflh payment 
by the latter specifying a width of one hundred and fifty feet. It only differs 
from the desired ninth (and last) pajTuent in the latter si)ecifying a width of 
two hundred feet for a depth of twenty-six feet, and a central depth of thirty 
feet for a width of one hundred feet. The petitioner states: 

"The jetty act requires a permanent depth of thirty feet, with a least width 
ckf three hundred and fifty feet. This great width of thirty feet water will in- 
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Toltv a mQch l&r^r channel than was contemplated by the eommisBion if 
pp^f^r for the sue of the pass. Suoh width cannot probablr be sectued vith- 
oui a cv^mral depth of channel sereiai feet greater than that reconuDeiided bf 
the commianoii.** 

He stdktes also that he lepmented repeatedly to the committee, when the 
bil] w«5 lUKler eoRsideratioiu that the width required was injudicious. iDd 
micht involxe injuvr to the work. We remark that in the pass itself there » 
found, for the frreater portion of its length, a greater width of thirtj feet 
depth than threo hundie^l and fif^T feet. We hare no personal knowledge of 
the views of the e^^mmittee in insisting on the above width. They migbt hare 
IvlieTt'd it im[Ktrtant to have a channel width over the bar fully equal to that 
in the pass it^self . 

After thets^ quotations and remaris. we proceed to state our vievs as 
follow? : 

The depths anil wi^iths specified, as desired by the petitioner, will fulfill 
measurably the neeils of commerce. We find the depth prescribed for his 
\do:>ired> fifth payment to be about equal to what the lloanl of 1874 aimed at 
permanently maintaining, while the thirty feet depth with one hundred feet 
wiilth of the ninth and ultimate payment would enable the greatest draught 
oooaii-g\>ing vesssol to enter the pa^ts^ A draught of twenty-three feet (and it 
must lie borne in miml that at the mouths of the Mississippi nearly all the 
depth on the bar can be realizeil in actual draughts will include probably 
eiirhty-five p^r cent, of the sea-gt^ing vessels of the world: while over the bar 
of Xew York Harbor twentv-six fev^t is about the maximum for recular traffif- 
an*! twoniy-eiirht ftvt an-l a small fraction^ the maximum ever carried over 
(the case of a war vt-sstl, the S|>ani>h yumaHcia we l»elieve). 

The Rxmi of 1S74. t.> whioli, as the tisxnt expressly constituted to invpsti- 
p\to the whole quo<ti>ii, ami the authority which recommended and plann^l 
jetties for the SiMith Pass, states in referemv to its choice of passes, ''The 
greater width tt^f the Snithwest Pass) is more favorable to navigation, but in 
our opinii^n the South Pass, when improved, will be adequate to the present 
ami pn>ijKvtive wants of tommervv." 

The pt^titiimer, wi- think, has no good ground for the complaint that he 
was not jx^rinitteil ti^ iinprno th»» jmiss of his choice. ThediflRculties, wo deem, 
would have Uvn far gn-ater there: at any nite. Congress was fully justifle*! in 
lejri>lHting for the much less c-c^tly impriwement for a navigation deemetl fully 
adoiuiato. 

We find that umler the desin^l motlificjition to get the fifth payment, the 
contractor must have s«viinM a navigation cafMicity probably etjual to that 
contemplateil for iH'nuan.-nt maintenance by the Bosinl of 1874, while he will 
at this stagi* of progress U- entitle«l to but $;].000,000 of the f5.2.'i0,000 of his 
ultimate total. A-? the law now stands, he would l»e entitle<l to ft2,2o0.000, in- 
cluding the sum of i^'25<».000 for keeping ojr'u the twenty-four feet channel for 
twelve c-onseiutive months. 

We are of the opininn. as Wfore stated, that the widths of channel pnv 
posed by the petitioner may lx» considered as fairly mwting the present wants 
of commen-e. but the widths pn>^K»se<l by the law as it now stands are obvi- 
ously desirable: and the question whether the large concession asked for in 
those widths should be granted, and the compensation for the depths between 
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entj^foor and twenty-eight feet increased at the expense of the deeper ones, 
sms to be one on which we can hardly be considered the proper exponents. 
Bespectfully submitted, 

J. 0. Barnard, 
CoL of Engineers^ and Brevet Maj,-Oen. 

H. G. Wright. 
LieuL'CoL of Engineers, and Brevet Maj,-Oen. 
on. George W. McOrary, 

Secretary of War, Washington, 2). C. 



APPENDIX XIIL 

(See page 171.) 

LETTER OF GEN. A. A. HUMPHREYS, CHIEF OF ENGINEERS, 

U. S. A. 

Washington, D. C, May 1, 1878. 

To the Hon. E. W. Robebtsok, 
Chairman Committee on Levees and Improvement of the Mississippi Bivffy 

House of Represenlatives : 

Dear Sir :— A bill has been introduced in Congress for the appointment of 
a commission of five engineers to survey the Mississippi River from St Loiis 
to the Gulf of Mexico ; prepare plans for the improvement of its navigation 
and ])n)tection of the alluvial region against overflow, and carry on the works 
for these objects as moneys are appropriated by Congress for them. Provision 
is nuvle for four of these engineers to be taken from the Corps of Engineers? 
the fifth to be appointed from civil life, and it is mdicated, though not ex- 
j)ressly stated, that the engineer from civil life is to be the president of the 
commission and is to control its decisions, and no project, plan, or estimate of 
cost is even to be submitted to the Secretary of War or President of the 
United States unless approved by the president of the commission. Such 
jx>wer as this has never been conferred upon any presiding officer of a board, 
commission, or court. This projet^t of a commission of survey and construction 
is brought forward, notwithstanding that a detailed sun'cy under the En- 
gineer Department is already in progress with a view to low water improve- 
ment, and to protection against floods, carried on in accordance with the 
recommendation of the commission organized by act of Congress of June 22, 
1874, to devise a j)lan of protection against overflow, and with the general 
project for the improvement of the low water navigation of the Missis- 
sippi l)elow Cairo, which was submitted by Major Suter of the Engineers, after 
the reconnoissance made by him of the bars and obstructions to navigation in 
that section of the river, under appropriations for surveys for routes of cheap 
transfH)rtation to the seaboard. 

It is generally understood that the peculiar features of this bill have their 
origin, first, in the scheme recently proi>osed by Mr. Eads to deepen the low 
water channel of the Mississippi River to twenty feet, claiming that by thus 
improving the low water navigation of the river, its surface will be lowered in 
floods to the level of the natural banks, and that in this way levees will be 
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tnwfi wilii ; aiirl Kcond, in tho Htntements mn^e in the piiV>lic press that 
i, Bails hn» succeeded in the prrraancnt improvement of Iho South Puss u( 
iillis^sl|>t>i Kirer hy jetties, while tlie Engineer Departmriit lioii opposed 
# of jvtties for llint purpose, and maintaiaed that it wa» not practicxblo 
blmpTOve the pass bj them. 

tt mkj' be well to examine into these grounds of actinn. 

tt, as the views of the Engineer Department upon tho application of 

» lo the imprOTement o( the mouth of the Mississippi Hirer, They are 

» founil In reports to the Engineer Department, as tor bftck m ISHi, and 

k 'wrious official documents readily accessible to the pulilic, notal)ly in the 

rslcs and flydraiilics of the Klississippi Biver, pages 443 lo 4S6, where the 

T of delt» bar-formation is described in eoiincetion with an lUHKinnt of 

s and eifieriments made at the mouth of the Missi^ippi. and 

r it w demonstrated that by tho use of jetties the channels at llie mouths 

r may be deepened to the full depth of the pa^ to which they nra 

Thia sutiject is further treated in still more dclml in Ex. Doc. 220, Ilouae 

■{■roM-nlatives, Forty-third Conj;ress, Hist session, and an estimate of the 

t curt o( applying jetties to deepen the Southwest i'tiss to twcniy-eight 

it is given, as well as the first cost of the same for the South Pass, the cost 

K pdmuKiftiit works for the former being $7,000,000, and for the latter le>sa 

I ^,000.000. Fur liws permanent worts the cost in each case, it is 

I, would be one-half the sums named. 
This first cost of these works was not the objection to this method of im- 
; but tile cost of maintaining the channel depths pecmonenlly with- 
it floctuaiion, which could only bo eerl«inly cRected by the eitcnsion of tho 
■ constantly in the deep water of the sea, formed tho objection to their 
1 induced a pn-fercnce for a canal ; thungh the tirst cost of a caaal 
i niatenally exceed the first cost of the jetties at either pass, yet the coat 
s tiui!nt«nance would be small, and there would be no variatioa in the 
h at cither Iho river or sea end of the canal. 
Ihiring the ar^ion of Congress that this subject was discussed, bill after 
i .11 was intPnIuewl into Congress proposing lo pay Mr. Euds $10,000,000 for 
' ' ii^niD^ ony pass he iniglit select to twenty-eight or thirty feet at Hood tide. 
"• h:se bills were referred to the Engineer Deportment fur its views, and were 
: ■ ' iimod rith their defects |minted out, shtrwing that they gave no security lo 
' \i-- United States for the permanent maintenance of the deep water desired. 
"hi? class of bills was fl'IvocAtcd on the ground that the jetties once built tha 
tliunnel would U- di-<![ieiied, without the assistance of dredging, even, and that 
'la mrthf malerial bume along by the river would be taken so far seawanl by 
" velocity of tho current produced by the jetties that no bar would 
A in fronl of the jetties, and no extension of the jetties seaward would 
^Sfodod. 

I pdnhnl out by the Chief of Engineers that If it were so. then 
d,000 for the Southwest Pa."? and not exeecdlng^5,0U0,0OU for the South 
1 l"i tho gnsatest sums thot should be paid for the work, and not 
|tO^ODa,000. ^ono of these tiilla were cna(.'t«d into law. 

At Um mcccpding session of Congress a Ihianl ot Kn^rineers, orgtuiizud un- 
B an Mt of CaagKag, aud oomposod of thtvo oifflcon of tbu Coqw of £u- 
21 



ginrara, one usistant United States Coast Snrr«r. and throe civil rnginm^- 
icvuimut'Ddifd tli« a(V[il]cation «t j«tli«3 to the South Pau kb IrM oMij ttOL 
Uie bailding and nutintfoance of a cuiaL The uppliuitidii at jsUto 
Siutliweal Pass they rrporlcd vuiUil be marc coblU than thn <sjuil. VoM 
Ibis ivcomnicii'Utinn a contract with Mr. Eads ifb$ CDivred Into lif 
Congress of Uarcb 3, 1875, the tottil sum to bi> [uud him for obbuuiojC thnn|i 
the South P»ga a channi:! dt-pth of thirtjr toet at mean flrad tide lianf 
$j.359,M)0 ; and tor maiulAimng it twenty ycots the sum cif (ll«i,l)0O uinuUf 
^uc million to be relaiuctl as security. The works at 
begun Uto in the y(«r 1873, at which Uiim the duplh on the crest of Iheitt 
otthv Siuth Puas al low tidi^ was aliout eight teni; athi|chIidi<itt>iiutninBh 

Thu rircr Iwgim to rise about tlio first of Jaiiuary^r I8T8. and nachri 
highest point that year at New Orleiuis in the early port n( May. «hi)n tkt 
OarniUtoa gau^ read 12.7 feet, Ihc average flood roadmg of thv riTvr at lU 
point tor IS76 biang twelve feet. 

Tlic usual flood reading of the river at Currollton is above fIfteeD Mi 
The Jump and Cubitt*3 Uap crevasse below New Orleans, bot abov* the ixtiA 
the passes, discharged a large voliiuii' of water inlo tlio gulf, so that the 
inuiD discharge into Uie sea IhroiiKh iho [lasKS tiiat year did not kn:«ly« 
the volume of the river when half way between low and liigb wulrf »t*p 

The river at New Orleans went down in Aa^ust, ISTfi. thittuatlitg 
what until November, when it rwiched the citrenw low slag*, tvniainlag 
thitt condition until the latter part of January, 18T7, when a hriat 
plaue which subsided in Fpbmary, the river being low until Uie latler parti 
March, when the flood rise began, its greatest height, nttnincd inSUyM^. 
June, bdng eleven feet on the CarroJlton gauge. The discharge thran^M 
bitt'a Gap and the Jump at the high-water stage was about tlie 
pr(H.'«diQg year, and again we have, during the high-water period al ISTT, 
volume of discharge into the sea through the posses not largely RXcondi 
hiklf the ftoo'l volatile of the river. The river beg.in to f«ll in July, aadi 
the iow-walor stage by the lust of Aognst. 

It is to bo borne in mind that it is an etublishud foci, Mcertuned by I 
peatod eiamination, which no person necuslomed to the invcstt^ttioo. 
physieol phenomena con or does question, that when the Klbminip]ri 
in the ilood comlition, and the rising river guts above nine feet on the 
ton gauge, theK is a bfontl, thick sheet of onrtliy matter moving along I 
bottom of the passes, which is carried over the bar crests and ttnmpwd 4D 
outer slope of the burs. This process continues during Ui<i flood Mtf^ 
□unstitutes the bar growth. During the low stage ol^ie rivorilwbwbi 
of the river docs not touch the bottcm of the passes, nor of IIm rivprlori 
distance above the bead of the passi^ the lower part of the channel 
pieil by salt water, whose chief movements am iiidcpondent of 
current. At this lovf- water period tiien: is an acciimulotion of 
tcr <ia the bed, and the bar growth does not go on. On the 
of the gulf and lis salt-water currents modify the uuw bar 
vifMs ll<>ud stuge, the orest usually receding, and the dejith OO 

It will be porcoived from this statement, uuil ilwt which 
ccming the highest reading of the gauge at Carroiltnn, and 
' wa through the poHesy that during l~ 
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■ Vissisaippt in 1871 ami 1877 ttiero was eompanitiToIf litUe bar fcTowth at 
\ mmitbg at C)io parses in tJime jam. 

r Before tho coiwlmction of the jetties, tiie annual eilcnsion into ilie sea of 
B Isr ol Ibc Soulb Vass did not <:>xceed onu bundred feet a year. 

kc eonstmrlion of the jvtljes at the South Pass was begun in the fall of 

The report and mnp nf Gen. Comstock (tbe inspecting officer), of tbo 

une. 1878. shnw that its bar had est*ndi:d seaward four or five bimdryd 

t (soundipgs earlf in tiny), Ibe depth on the liar growth being between 

'lire and fifteen feet flood tide, and its outer lino or crest resting in water 

ras about fortj- feet deep in NoTember, 1875. 

« next report of Gen. Comstock, September 20, 1870 (soundings between 
it (if Jaljr and flrst half of Augnst), shows Ibe bar growth in about the xame 
I^Utm, the average depth on it being from eighteen to twenty feet flood tide. 
* The npxt report of Geti. ConiBtock, Deccnilier 6, 1878. showB tbo condition 
ii work in Novemlier, 187S. The depth on tbc bar growth bad increased 
mt two feet 
hu next report of Gen. Comstork. April H, 1877. shows the condition of 
rork March 1(1, I8T7.» Thp depth on the east side of the bar had inereaaed, 
y the neil n.'port, that of Cupt. Brown, August 1, 18TT, showing the con- 
dition of the work Jnly 24, 1877, we find the total extension of the bar up to 
ttint ilate to have been six Imndred feet, the depth on the greater part of tbo 
Iwr yarjing from flfleen to twenty fcrt flood tide; on the inner uostem side 
« drpth being about Iwenty-ono feet.* 

I The next report of Capt. Brown, December S3, 1877, was made after a 
iTut, newly-constructed dredge had been working on the Imr seawaid of 
■ jptties for a month, by which means tlie depth on the bar hud been in- 
creased, anil a channel twenty-two foot deep at flijod tiJo and two hundred feet 
wide had been secured." This dredge was designed to work on the newly- 
grown bar seaward of the jetf its. wliere, from exposure to the sea. the ordinary 
dredge cannot be used to adTantago. 

', The river at New Orleans ijegau to rise about the lat January, 1978, and 
ling February and March was In eoniiilion to cause some btir growtb, the 
mllton gauge reading between nine and ten in February, and between ten 
fl cloven fn March. Accordingly, we And Copt, Brown reporting on tie 4th 
a 9th March that the channel of twenty-two feet depth at flood-tide was bnt 
16 hundred and ten feet wide lor a portion of its length " over tlio bar's crest " 
K bnr seaward of the jollies), and on the 3d April ri'porting 
it the lea9t width of this channel (on this bar-growth) "between South Pass 
"sB**-and "decp<T water in tho Gulf of Mexico" was seventy feet. Thia 
e of the eliannel width had takon place notwithstanding that the 
n thu bar growth had been going on witJi the new dredge designed 
« dredging. Cupt. Brown's report of the 3d April also states: " At tha 
of posses a least depth of twenty-one feet at average flood-tide was found 
e DAli of March." 

PTl win be noticed that Mr. Eods obtained tho ehannel tw<> hundred feet 
lilMltl twenty feet deep Dertmbert7, 1878: that is. wliun tho river hod been 
P'Uie Iow-wat«r stage for several months;. The channel two bundred feet 
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wide and twentf-two feet deep was obtained December 17, 1877, at which time 
also the river had been in the low-water stage for seTeral months. In fact, 
these depths were obtained at the end of the low-water stage of the river. 

It maj be needless to recur again to the resolts of careful investigation at 
the mouth of the Mississippi River, one of which is that during the low-water 
stage of the river there is no bar growth. 

Notwithstanding the discharge of the river through the passes in the flood 
stages of 1876 and 1877 was so much reduced by crevasses that comparatively 
little bar-forming process at their mouths went on in those years, yet the fads 
exhibited by the reports of the officers inspecting the South Pass show that the 
views expressed by many engineer officers, the Chief of Engineers among them, 
that a new bar would form at the sea end of the jetties, and that it u^ould ex- 
tend into the sea more rapidly than the old bar, are correct even during the 
changes going on under the scouring power of the jetties, aided by dredging be- 
tween and seaward of them; and it is also evident that the only method of per- 
manentlj maintaining a deep channel to the sea is to constantly extend the 
jetties into the sea in advance of the bar. It is evident th/it this has not heen 
done in the present case, and undoubtedly because of the great difficulty and 
expense of extending the jetties into the deep water of the sea. It was precisely 
this objection to the jetty system which the Chief of Engineers and other 
engineer officers made. This new bar growth beyond the jetties has been formed 
under the action of the jetties. To make a channel through it, and to endeavor 
to maintain the channel^ dredging has been resorted to, precisely as was done 
on the South icest Ptiss bar, a process which it was designed by Congress to 
dispense with in entering into a contract for deepening the South Pass channel 
by the construction of jetties and auxiliary works, for that contra^ declares iU 
intent to be*^ not simply to secure the wide and derp channel first above named, 
hut likewise to provide for the construction of thoroughly substantial and per- 
mancnt works by ichich said channel may be maintained for all time after 
their completion,** 

TUE FOREGOING HISTORICAL SUMMARY SUFFICIENTLY PROVES THAT THE RE- 
SULTS ACTUALLY ATTAINED AT THE SoUTH pASS DISPROVE THE VIEWS AD- 
VANCED BY Mr. Eads and confirm those of the Engineer Department. 
Hence any claim that he sholxd be intrusted with the control of the 
Mississippi River, in so far as it rests upon the results thus far 
achieved by him, has no proper basis. « » ♦ 

Very respectfully, 

Your obedient servant, 

A. A. HUMPHEETB. 



APPENDIX XIV. 

(See page 172.) 

EEVIEW BY JAS. B. EADS 

OF THE LETTER OF 

Gen. a. a. HUMPHREYS, 

Chief of U, S. Engineers, May 1, 1878, 

TO 

Hon. E. W. ROBERTSON, 

Chairman House Committee on Levees and Improvement of the Missisaippi, 

National Hotel, > 

Washington, D. C, June 1, 1878. ) 
To the Hon. E. W. Robeetson, 

Chairman Committee on Levees and Improvement of the Mississippi Eiver^ 

Mouse of ^Representatives : 

Dear Sir : — I have just read with astonishment a letter addressed to yon, 
dated Washington, D. C., May 1, 1878, and signed by A. A. Humphreys. As 
the writer holds the office of Chief of Engineers, U. S. A., he is in a position 
to have at hand reliable official facts which emphatically refute many of the 
statements contained in his letter respecting the jetties at the South Pass. 
The letter seems ostensibly intended as a protest against the improvement of 
the Mississippi River being in any wise intrusted to me. He assumes that 
the bill providing for a commission of five engineers to prepare plans for the 
improvement of the river is designed to place its whole control in my hands, 
whereas the only bill reported from your Committee to the House six weeks 
ago, provides that three of the five engineers shall be taken from the army, and 
that one of these three shall be president of the commission. So far from my 
expecting to have the presidency of it, the bill prevents the possibility of such 
a thing. Nor have I ever expressed to a single member of the Senate or House 
a wish to have its provisions altered, nor have I authorized or requested any 
one to secure the presidency of the commission for me. 

I shall reserve the discussion of the views entertained by General Hum- 
phreys and myself, respecting the improvement of the river, until a more con- 
venient season. It is sufficient to say here that they are totally difiPerent. I 
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cmnnot, howeTO', pennit some of the statements In his letter respecting t)ie 
jetties to go unchallenged. 

General Humphreys says the yiews of tke Engineer Department are to be 
found in its reports as far back as 1852 ; " notably in the Physics and Hydno- 
lics of the Missis^ii^i River, pages 442 to 450, * * ^ where itisdemon- 
strated that, by the use of jetties, the channels at the months of the riTermay 
be deepened to the full depth oi the pass to which they are applied." 

It b encouraging to see that Oeneral Humphreys desires to be reoogmied 
as one of the earliest to suggest jetties for the improvement of the mouth of the 
Mississippi : and, as the South Pass has a depth through it of thirty feet thii 
testimony will probably remove from the minds of those who consider him an 
authority upon the jetty question all doubt as to the ability of the jetties to 
produce the maximum depth I have undertaken to secure. 

General Humphrpys, in his letter, refers to the earlier reports on the jetties 
by General Comstock, to prove that the bar had advanced four or five hundred 
feet in May, 1876. The answer to this absurdity will be found in a compsn- 
tive chart of survejrs of the outer crest of the bar, made by the United States 
Coast Survey, in May, 1875, before the jetties were begun, and in May, 187^ 
accompanied with a statement from the Superintendent of the Coast Sonwyi 
Hon. C. P. Patterson. They were furnished, in compliance with a resolution of 
the House of Representatives, and duplicates were at the same time, August 1, 
1876. sent to the War Department. Reference to them will show that, instead 
of there being an advance of the bar. there had been excavated by the current 
from a space two thousand one hundred feet square in front of the jetties, 
sixty-eight thousand four hundred cubic yards of material in excess of deposits 
made in that an*a durinsr the vear. 

General Humphreys saj-s : 

** By the next rejx>rt of CajUain Brown, August 1, 1877, showing the con- 
dition of the work July 24, 1877, we find the total extension of the bar up to 
that date to have l>eon six hundrxxl feet. The depth on the greater part of the 
bar \-aryin<r fn>m fifteen to twenty feet flood tide ; on the inner eastern side 
the depth U^ng alwut twenty-one feet." A foot-note says, "See the maps 
acconi|Minying these and pn^vious reports.** 

The n^jH^rt of Captain Brown, August 1, 1877, shows no such extension, 
nor do any of his maj>?. On the contrarjT, he says on page 26 : 

**0n sheet No. 4 will be found the results of a survey on June 20 to June 
22, 1877, of a mile or more beyond the ends of the jetties, and for a conside^ 
able si>ace on either side. A comparison of this chart with that of the sur- 
vey of June 20 to 24, 1870. reveals the following regarding x-arious curves of 
equal depth : Averaging, the twenty-feet curve has receded about two hun- 
dred fwt, the tliirty-fet^t curve about three hundred feet ; the forty-feet cune 
has remained nearly stationary on the whole.*' ♦♦♦♦♦♦* 

The curves referred to indicate the form or contour of the outer slope of 
the bar between the depths of twenty and forty feet. 

By reference to Captain Brown's chart. No. 4, it will be seen that an area 
of about one square mile in front of the jetties is embraced in this survey, and 
this has been subdivided by him on the chart into twenty-one sections, the 
whole forming a fan-shaped area in front of the jetties. A portion of this 
area— sections No. 1, 7, 13, and 21— lay to the right and left of the end of 
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P Jellies, atxl '.'lit uf l.li« traokof Ihe rivers discharge. Re (erring U) this elmrl, 

n Brown, on [mge 28, soys ; 

•■TnkiJij! into ncpount all the divisions, M«pl 1, 7, 13. Bntl 21, wo flinl 

thu, tho MDiir iu the jear ms ono million une bunijrr<l luid rorty-Rvc tliousund 

Blno hundrt-U and wvcnly-six cubic yards, equivalent to a scour of 1.3100 Icet, 

Drontt tool niid titrcc nnd eevcn- tenths inches, over this iailer aien." 

By m glance Bt Ihw tabla on page 30 of the roporl, it will be seen Ihsl sec- 
tion 17, Fuiilaiiiing aliout Ihirty-eight acres, bad un averuge d«?|ith ut 20,28 feet 
b^SIS, «n(l ill 18T7 this deptli hud inci'caacd almoet four ieet, viz., to 33.25 

^Hl i> UiiM Bhnwn that General Tlumphrey.s' statement is not only directly 
Pnted by Captain Brown's report, to which lie retera, but that tlie bnr, during 
f1] ■ f urclvv mcmtls, had oetuaJly wt^eil two hundred or three hundred leet ; 
ii Ibn biittoin lor n mile In advance of the jetties hod deepened i>tie fool and 
I'-lcnih.s, ntnl tliat tho portion immediately in fiviit of the jcUics, thiily- 
. L^ht arrrs in txicnl, nnd precisely where General Humphreys predioled the 
Intetnation of the bar would occur, hod actually deepened in one year itetirly 

Ktot. 

HlB«nenl Knmphivys says : 

^'»*Then«t n-porl of Captain Brown, December 23. 1877, was made after 
a powerful newly-constmcted dredge had l)een working on the bar seaward of 
lh» jettim for a month, by whirh means the depth on the bar had been in- 
Muiiued, «uid a channel tweniy-two feet deep at flood tide and Iwo hundred feet 
"» hod been secured," 

je 17 of this rpporl Captain Brown says : 
[■Wbiui tho new dri'dge began its experimental work, the interruption to 
■twenly-two-feut tihannel, i.e., from twenty-two feet insdde on the bar to 
^]^two feet outsj'le, was fifty feet only," 

B page IB. it<! says : 
f^ln obtaining the channel Iwenty-lwo feet deep for a iiidth of two hun- 
«t, the dredge Baj/lei/ has workeil about twenty days, ol ten boursi 

n after the channel referred to'wos obtained, entithng roe to tlie second 
ttot (iWO.OOO, lbeSccretar}-nt Wnrdirected a Commission of Englnecra, 
VOOipoacil of Qens. Barnard nnd Wrighl, Unllei! States Engineers, lo visit the 
wim-Ils and among other subjet-ts Ihey were required to report upon the follow- 
in£ interrogalury, vi*,: 

*■ Have ttucb depth and width of channel been obtained by \h» action of 
such jetties and nuxlliary works as are contemplated by the terms of tlie act of 
Congress afonsaid t " 

The report of this commiBsion will be found in Ei. Doc. 87, Forty-fifth 

i. Second Session, llimsi< of nrprcsenlatives. 
B onnnrin^ this interrogatory the commission says, on page G: 
frlf we look at the actual facts presented by the prosecution of this work, 
d that when? two and a half years ago there was a Iwr at the mouth of 
South Pass of over two miles in eitent, measured from twenty-two feet 
iteriniride lo lliusame depth oiit>iiile. over about Imlf a mile of which there 
IS Init eight feel of wati'r. 'a wide and dei'p channel' of Iwcnty-lwn feet 
and a resull interior in physical magnitude, but noIcM in im- 
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portaaoe, at the head of the pMses bas bean obtelnecL AndthoBraibm 
80 ezeloslTelj due to the Jetties and aoxiliuy vork% that the maOSMj M d 
*appliaiioes,' if fa wnrh yn hrlivV* *^*Hg!iffig mafrhtnna, ft uttnrir hwignHkailL 
ooneistiiig mainly, indeed, in a ali^^ widenimg at two pointi^ and viUif 
and deepening at a third." 

Gen. Hamphreji aaya, in italics : 

•< Yei thefaa9 exhibUed by tks rtpoHi of Oe cficBn m^MMy At StA 
Plus $Kow that the vjnM ex p n m ed 6jf wumf m^gmmir agteur^ ik§ Cftt^ </ £► 
gineoTM anumg them, thai a new htur would form at ike oeof-mid of tti jMKMb 
and that it would extend into the eea more rt^iidty ihaii^ fke old iar, on emtei, 
even dwring the ehanffea going on under the oeomring power of the jtttiee, mM 
fty dredging between and eeaward of lAem.** 

Gen. Humphreys predicted (see page 677, last edition Physics and Hjdnt- 
lics) that the bar, under the action of jetties, would advance six bundled uA 
seventy feet annually. Instead of this bar advance, as pfedicted, therebdion 
to have been no advance at all, but an actual recessioa. He, howerer, pio* 
ceedstosay : 

" And it is ateo etfident that the onig method of permanenilgmainloime§e 
deep channel totheeeaieto eonetanUg extend-thejettiee into the eea in oimM 
ofthebar. • • * • • It wao preoleetg ihie obfeetion to the jdtg tgika 
which the Chief of Engineere and other engineer oJUere'made" 
U Capt Brown, on page 20 of his seventh report, August 1, 1877, says : 

** It must bo noted in regard to the recession of the twenty-fSeet and thiitj- 
feet curves that the present end of the east jetty is three hundred and thvtif 
feet north of what 1 have always called the old end of the east jetty, and the 
prest'nt end of the west jetty is two liundrcd and sixty-three feet northerly of 
the point formerly considoivd to be the end of the west jetty." 

Tho meaning of this is that, instead of having to advance the jetties six 
hundred and seventy feet every year, as predicted, at a cost of f670,000 (see 
page G77, last cdi'Jon Physics and IlydraulicsX they are actually more than 
two hundred foet shorter to-<lay than they were originally intended to be. The 
dee{)ening has been so marked at the sea-ends of the jetties, where the predicted 
bar growth was to occur, that 1 have not found it necessary to complete them is 
far out as they were located and partly built two years ago. 

This notable difTerenco between his declarations and the official reports I 
have quoted, proves that on the subject of the jetties Gen. Humphreys is not 
a trustworthy authority. 

Gen. Humphreys says : 

** To ruike a channel through it [the 'bar growth,' as he calls it], and to 
endeavor to maintain the channel^ dredging has been resorted to preciselg as 
teas done on the Southtcest Pass bar, a process which it was designed by Con' 
grefis to dispense with in entering into a contract for deepening the South Pass 
channel by the constrnction of jetties and auxiliary works,** 

The commission, from whose report I have before quoted with reference to 
dred<^ng, states on page 4 : 

*' If, however, we refer to authoritative statements of the methods of apply- 
ing that principle, we find it stated in the Physics and Hydraulics [page 489, 
reprint], in treating of the *plan of jetties,' that 'the erosive action should be 
aided at first by dragging and scraping the hacd portion of the bar.' " 
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himself poiaU-d out in the Phj^sics tkiid Tlj-dniiilics the imporUnm 
itnil acmping " M an auxiliary of the jetty sys Win, his olijeetinn 
UBB of ■ dredge nt Uie South Pius is without force. But Uiat it waa 
my tighi In hastra the development o( the ehaanel by dredging is 
by the i-omnii8sion lo whom this question was referred. It says, page 
r referring lo an item ot $250,000 estimated for dredging by the previous 
iKiion at 1874. in connection with the jetties : 

l^e conMivB, tJierefore, that the true intent of the proviso does not pro- 

Iwwisiliaryaidof dr»l|;ing; timl its spirit is as above dcfloeil, and that, 

, in the authoriaing of tlie employment of such boats, rafts, and appli- 

■s he may in the ' proecculjun of said works deem neeesaary,' allows 

ng, knd should not prohibit payment for channel widths and depths 

the jetties and auxiliary worlci have to all Intents and purposes rcall; 

I, ntd to wluEh dredging has been sligfatly auxiliary." 

Um cost of Ihn jetties. G«n, Humphreys says in his letter : 

~ is aubjuet is fucLhcr treul^d in still more detail in Ex. Dor. 230, House 

scnt4tivrs. Forlr-thicil Congress, first session, and an estimate of the 

;(rf applying jetties to deepen the Southwest Puss to twenty-eight feet 

M well as the first cost ot the same for the South Pass ; the cost of 

!nf woriis tor the former being $7,000,000, und tor tht.' latUr less than 

00. For less permanent works the costs iu each case, it is slated, 

im ono-half the sums named." 

Humphreys evidently intends lo create the impression that ho showed 
u(B in 1674 that the jetties could be built for less than the price to be 

Appendix M. page 077, " Physics and Hydraulics," last edition, the cost 

lying the jetty system to the Southwest I'ass is statwl as $2:^,000,000, and 

It of Applying it to South Pass, after adding $670,000 |ier annum fur cx- 

t, and $100,000 per annum for dredging, is thus expivsscd : 

1u totoJ c^t to Iho government of securing permanently a depth of 

r-«nnm feet at low water by this pass will then be obont $17,000,000." 
U, to defeat t4io jetty lull in 1874, and secure the construction ot Uie 
L Philip canal, the coat of which is stated on the same pnge to bo but 

OlOOO, the offlcial assurance was given that the jetties at South Pass 
* $17,000.000 ; and now the same eminent authority who made that 

■nt, wishing to depreciate the value of my works, leads you to bdievo 

i only eetimati.'d the cost of jettJES in 1874 at less than $3,000,000. 
« shown conclusively, from official reportson the jetties, that there has 

advance ot the bar: that it has nut been necessary to extend the jetties, 
it there has been no shoaling in front nt them. These three foots ara 
ly the oppoKte of the results predicted 1^ Gen. Humphreys. It ia evident 

hese extracts, that the eonvictton which Gen. Humphreys entcrlained in 
it tht jetty system, if applied to the Mississippi River, would prove a 

, h*t become so tixtd in his mind that he is unable to realize the em- 
olDcisI declamtioDs of the officers of his own corps, which tcsti^ to 
mpletc siuKess. 

9 ut ot Congn>ss of March 3, 1875, provided : 
'd Eadsshall be untraninivled in the exercise of his judgment and skill 

boUon, design, and construction ot suid jetties and auxiliary works." 
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This meant that, having undertaken an Important work at the risk ot my- 
self and associates, I should have no hostile interference on the part of the 
government so long as I should faithfully carrj on the work. In contempt of 
this provision of the law, the Chief of Engineers, U. S. A., in the summer ot 
1875, when I had just begun the jetties, set himself assiduously at work to im- 
peach my judgment and skill, and to show that the enterprise would be i 
failure. Not only was his time given to this effort to defeat the purpose of Con- 
gress, but the public money was used to print his "memorandums** against 
the South Pass jetties. These were issued in pamphlet form for circulation, 
to lessen the public confidence in my undertaking. They were then put in his 
annual report for 1875 ; and in 1876 they were reproduced with added matter 
in the last edition of the " Physics and Hydraulics of the Mississippi." 

This was not only an injury to me, but was a flagrant disrespect to Con- 
gress, whose act had provided that I should be free from such interference. 

The fact that Congress, in passing the jetty act, had disregarded the un- 
sound views of General Humphreys, would fairly excuse his loss of temper, 
but could not justify this reproduction at the public cost of his repudiated 
theories. 

Although the jetty act was purposely framed to exclude General Hum- 
phreys from all connection with the work (because of his hostility to it), bj 
providing that the inspecting officer should be detailed to report to the Secre- 
tary of War, General Humphreys gave the officer his instructions, and the 
reports were made to him during the first year, when his interference and hos- 
tility became so pronounced that I appealed successfully to the Secretary of 
War, in an open letter, May 23, 1876, to have him absolutely excluded from 
any further connection with the work, and to have the inspecting officer re- 
port directly to the Secretary of War, as the law provided. And now, on the 
very day when a measure* to secure the more vigorous prosecution of the work 
is rei)orted to the Senate from the appropriate committee. General Humphreys 
presents the letter 1 am reviewing, evidently with the intent to defeat this 
meiisure ; and as a pretext for presenting it, asserts that a bill has been intro- 
duced in Congress to give me the control of the further improvement of the 
Mississippi River, when he must have known, or could easily have ascertained, 
that no such bill has been reix>rted by your committee, or any other. 

And, in absolute defiance of the plainest official evidence to the contrary, 
Gen. Humphreys makes the astonishing statement that **the results actually 
attained at the South Pass disprove the views of Mr, Eads and confirm iho^ 
of the E?igi?i€er Department ;^* while the safety and ease with which the 
heaviest draught ships already use the jetty channel, and the immense benefits 
resulting to commerce, should convince even him of the wisdom of the gov- 
ernment in rejecting the advice of the Chief of Engineers when decidmg on 
the problem of improving the mouth of the Mississippi River. 

Very respectfully, 

Jas. B. Eads. 



APPENDIX XV. 

(See page 177.) 

HATE OP THE DETAILED COST OP THE CONSTRUCTION 
OP THE SILL ACROSS PASS A LOUTRE. 



Total number of cords of mattresses 3280.62. 

" lineal feet of sill 2950.00. 



<( 



I of MateriAl or Work. 



i< 



)raj 

lies (rear) 

(side) 

esses» Material 

Construction. . 
ig and Placing 



Total QaaoUty. 



ig 

intendence and ) 
neral Expense ace. ) 



Total. 



20 

6a-^04 lin. feet 

84-4364 *' 

3230.62 cords. 
it (( 



908.04 cub. yds. 



Detailed 
Cotft. 



$57.56 
0.209 
0.221 

2.578 



.65 



3.80 



AmoDnt to 
One Cord 
Mattress. 



1.02 
1.85 

• • • • 

• • • • 

• • • • 

0.28 
. • . \ 



Cost per 
ODc cord 

of Mat- 
tress 

Work. 



$0,856 
0.219 
0.80 
2.578 
0.65 
0.706 
1.059 
0.418 

0.479 



Cost per 

Lin. Ft 

of SUl. 



$0.89 
0.24 
0.827 
2.728 
0.711 
0.774 
1.159 
0.458 

0.514 



$6,660 $7,291 



Cost per cubic yard $1,418. 

Cost per cubic yard to Mr. Eads 5.360. 
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(See pages 183 and 209.) 

Final Estikatb of Materials Used on Jetties and Auxilurt Woeks, 

June, 1875-Junb, 1880. 



What work. 


Willows. 
Cords. 


Stone. 
Cable yards. 


Concrete. 
Cubic yards. 


Crib Umber, 
Lineal feet 


East Jetty 


28,718.03 

23,812.61 

2,099.53 

8,621.95 

56.66 

3,887.96 

7,592.00 

2,547.86 

11,462.,58 

10,56621 

2,928.41 

1,864.19 

10,057.94 

3,230.62 

5,335.07 

3,896.05 


43,400.36 

23,429.31 

2,237.32 

2,411.10 

463.00 

20.41 

1,2,58.00 

2,742.80 

1,260.00 

3,077.69 

3,669.35 

1,451.25 

437.00 

2,809.36 

903.04 

1,674.43 

1,255.53 


5,106.00 
2,220.00 

........ 


34,201. 


West Jetty 


33.549. 


KIdd Dam 




Winflr dams 




Hubble wall 




Picayune Bayou 

Grand Bavou 




East Dike 




Dam No. I 




Island Dike 

Jjighthouse Dike 

Island Dam 




Cross Dike 




Southwest Pass sill 

Pass a Loutre sill 

Upper Dam 




Lost and no record. . . . 




Total 


126,697.01 


92,499.95 


7,326.00 


67,750. 









Total amount of all works, 702,973 cubic yards. 
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APPENDIX XVIL 

(See pages 192 and 212.) 

OP Channel, each 2,000 Feet, from Report op Capt. M. R. Brown, 

June 30, 1879. 







Distances in feet from East Point. 




Pate. 


to 2,000. 


2,000 to 
4,000. 


4,000 to 
6,000. 


6,(K)0 to 
8,0U0. 


8.000 to 
10,000. 


10.000 to 
12,000. 


,1875 

,1876 

, 1876 

-, 1876 

1, 1877 

5, 1877 


22.5 
23.3 
23.5 
22.0 
24.1 


18.7 
20.8 
19.6 
20.3 
21.1 


16.7 
22.0 
21.0 
21.1 
23.2 


10.2 
21.0 
23.5 
21.2 
22.0 


9.7 
17.1 
23.0 
21.1 
21.2 


9.2 
15.0 
19.8 
20.3 
20.5 
21.8 


J. 1877 












20.5 


), 1877 








22.1 


21.4 


19.5 


I, 1877 








17.8 


^, 1877 








• 




18.0 


!, 1877 


24.9 


24.0 






23.5 




' 1877 




23.8 




t, 1877 






26.0 






t, 1877 










20.3 


), 1877 












20.8 


), 1877 












20.7 


K 1877 




24.4 










[, 1877 










21.0 


I 1877 


26.3 




28.5 








I 1877 


24.2 






, 1877 










21.3 


', 1877 










23.0 




\, 1877 








28.7 


., 1878 












23.0 


1, 1878 












22.8 


I, 1878 












28.2 


1, 1878 












20.5 


i 1878 .... 


26.0 


25.9 










;, 1878 


35.5 








;, 1878 






25.4 






', 1878 








24.3 




1, 1878 










28.0 


1, 1878 












28.2 


, 1878 












22.3 


!, 1878 












22.2 


1, 1878 












22.0 


t, 1878 












21.9 


1878 


28.4 


26.4 


35.7 








, 1878 : 


27.1 


25.8 
333 ' 


■ • • • • • 










1 
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APPENDIX XYn.— {continued.) 



Date. 



Bee. 6, 
Dec. 28, 
Jan. 20, 
Feb. 13, 
Mar. 14, 
Mar. 19, 
Mar. 24, 
Mar. 27, 
Apr. 8, 
May 13, 
June 11, 
June 12, 
June 14, 
June 18, 
July 8, 



1878. 

1878. 

1879. 

1879. 

1879. 

1879. 

1879. 

1879. 

1879. 

1879. 

1879. 

1879 

1879. 

1879. 

1879. 



to 1,000. 



28.6 



27.5 



80.5 



Distances in feet from Sact Point 



2,000 to 
4,000. 



27.5 



28.4 
80.7 



4.000 to 
6,000. 



43.4 



47.7 



6,000 to 
8,000. 



27.0 



29.2 



81.0 



8,000 to aOODto 

10,000. »m 



23.0 
23.0 
23.9 
22.3 
248 



27.0 



29.2 



30.7 



27.0 
27.0 



28.0 



APPENDIX XVm. 

(See page 191.) 

LETTER PROM THE SECRETARY OP WAR, 

CoXlfUKICATING, IK OBEDIENCE TO LaW, THE REPORT OF THE . BOARD OF OFFI- 
CERS APPOINTED TO ExANINE THE WORKS IN PROGRESS OF Ck)N8TBUCnON 

BY James B. Eads, at the Mouth of the Mississippi River. 



luruABT 27, 1870.— Referred to the Committee on Commerce, and ordered to 

be printed. 



War Department, 
Washington City, January 27, 1879 



.! 



The Secretary of War has the honor to transmit to the United States Sen- 
ate the report of the Board of Officers, constituted by direction of the Presi- 
dent, to examine the works in progress of construction by James B. Eads, at 
the South Pass of the Mississippi River, and report thereon, as required by 
section 4 of the act of Congress approved June 19, 1878. 

G. W. McCrary, 
Secretary of War, 
The President 

of the United States Senate. 



Army Building, ) 

New York, January 23, 1879. ) 

Sib: — ^I have the honor to transmit to you herewith the report of the Board 
constituted l^y direction of the President, by Special Orders No. 228, Head- 
quarters Army, Adjutant-General*8 Office, Washington, D. C, October 22» 
1878. 

Very respectfully, your most obedient, 

J. 0. Barnard, 
Col, of Engineers and Brevet Maj,'Oen,y President of the Board, 
Hon. Geo. W. McCrary, 

Secretary of War, Washington, D. C. 

835 
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ft 

1. 

[^ledal Olden No. 226.] 

Hbadquartebs of the Arvt, 
Adjutant-General's Opncs, 

Washinqton, October 22, 18^ 

The following order has been received from the Secretary of War: 

Bt direction of the President of the United States, a board to consist of 

m 

the following-named officers of the Corps of Engineers is hereby appointed in 
accordance with the provisions of Section 4' of the act of Congress approved 
June 19, 1878. 

Detiul for the Board: CoL John G. Barnard, Col. John N. Macomb, CoL 
Z. B. Tower, Lieut.-Col. H. G. Wright, Maj. William E. Merrill. 

The board, which will be governed by the provisions of the section of the 
act above referred to, will assemble in New York City on the 11th of Decem- 
ber, 1878, and adjourn to meet at the mouth of the South Pass of the Missis- 
sippi before the end of that month. 

After completing its examinations, the board is authorized to adjourn to 
such place as it may designate for the preparation of its report. 

By command of Qen, Sherman. 

K D. TOWNSEXD, 

AdJutant'Oen, 
Official : 

K. C. Drum. 

Asisustant Adjutant-Gen, 



Mr. James B. Eads : 



A. 

Port Eads, January 2, 1879. 



The fourth section of the act of Congress, approved June 19, 1878, which 
autlioriztxl and directe<l the President ot the United States to convene a board 
of five en^noi»rs of the anny to visit the works **in process of construction 
* * * at the South Pass of the Mississippi River," requires, after examina- 
tion of the sttme, that a *'full reix)rt" be made, embracing the following 
points, viz.: 

1. Progn^SvS made in the constniction of the works, 

2. Tlie probable cost of completion. 

3. The results proilucetl. 

4. The results that may probably be produced by them. 

5. Their probable i)ermanency. 

C. "The advisability of any modification of the terms of the act under 
which said Eads is constnicting the said works, so far as regards dimensions of 
channel through the jetties, and of the terms of payment for the same." 

On the second of these points it is obvious that the board cannot report 
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out ttret tuiving from you a 9l»tenicnt of yoiir |)lans for " complBtitin," oc- 
■ d with such dclaiU na to proposed modes of cooBtnietion as will pd- 
k the Uurtl to ■»liiniil« tho probable ooat. Shoul'J you choose to acuoiopaiiy 
h sUk'iiit-at of your plans wilh your own estimates of tlicir probnble cost, 
U lieaccfpUblc; understanding, however, that thoy wdl be rugnnicd as 
i famishing t«ward nnahling the boortl to prepare ita own ealiiuate, 
II it obvious, too, that on the fifth point, that of "pcrmaneu(7,"a know]< 
I* of your phuis for ooinplction is likewise an eesential. 
If, in ndilition to what you are requested to furnish, in what precedes, you 
"i d«^i^e to present your tows on tho "results that may probably tw 
" by tiie works as you desigu to coraplety them, or to Buggost any 
idiflciUloti of the Ii'rms of the act under wbieh you tire constructing the 
I, na rvgards dimensions of channel and terms of payment, you ure invited 
lite do, 

I am, very respectfiilly, etc,, 

J. Q. Bahnard, 

Presidmtl of t\e Board. 



under wl 



Port E*M, January 4, 1878. 

Sw ^— I have the honor to acltnowledge receipt of your lottcr of 2(1 instnnt 

sting tho propricly of my sufiplyiny the board with such informnlion re- 

I^Wtitig my plnus for completing the jetties as will enabte the board to esti- 

mitf Ihc probable cost of siieh oompk-lion. I am also iiiWted lo present to 

Ihr Uiftrd my vivws oa to Iho probable results thiit will be produced by the 

U'lrks when completed, and likewise to suggest such tnodillcation of the Invr 

I under wliich t am building them as I may de>!in>. 

AraUiag myself of Ihe courtesy of Ihe boanl, I herewith submit drawings 
fl'tbec!rDi»««ctionsof the Jetties, in different stations in their length, which 
t the dimensions of the work and the plnn of constnietion. 1 also 
it herewith drawings of Ihc plan of construction at the head of the pass. 
1 haw made large contracts (or the prompt delivery of stone, gravel, te- 
mmt, willow*, machinery, and piles, for the purpose of completing these 
irorkf In accordance with llie drawings herewith submitted, and have com- 
intiiccd the construction of a miiing-hoiise and railway on each jetty, about 
(PUP Ihousanil flvo hundred feet from its sea end, for tho purpose of pre- 
faring ond transporting the material to form the blocks of concrete with 
«-hich jetties are lo be consolidated and finished. Each house will contain 
-nitftUe mHchinety for the purpose, driven by a steam-engine, to hasten the 
r '■niplriiun of this part of the work. 

I d« not antEcipole any necessity for modifying these plans in any manner 
', tmt Intend complcljng the works in a(^cordani.'e with them. If. 
■, In Iho projfrew of the work I find they can he modified with ndvan- 
_ Iv I shall avail myself of the right to do so, as provided in Ihe act. 
^ With tiie plan* I present an estimate of tho «<»t of completing tho works. 
~ h vtimatn ishafeil upon the prices I am paying for the dilTereut kinds of 
I, with an additional allowance amply sufflcient to cover tho cost of 
Lbetn in place. Mr. Wright, my book-keeper, will be instructed to 
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show receipted bills to the board for these Tarions maiemls, hj whiA tin 
boanl can loam the prices that I am and have been paying for than. Tte 
amount of the estimate is (:8Q2,lia67. 

With respect to a modification of the dimensions of the chamiel described 
in the act, I earnestly hope the board will state the probable size which the 
nonnal discharge of tlie pass is capable of maintaining between the jettiei 
when ther are fully consolidated and completed, and that it will also express 
its views as to the advisability of undertaking to maintain one of greater di- 
mensions, by forcing an increased volume through it« The results which hiTS 
bei'n developed thus far by the works seem to me to correspond in a remaibhle 
degree with the effects which were anticipated by the commission of 1874, and 
to indicate that the maximum ca|>acity of the pass was correctly assumed b? 
the commission. To produce the maximum channel described in the act wiH 
I think, involve the necessity of a central depth throughout the jetties of act 
less than from thirtv-fivc to fortv feet. 

The natural volume of the pass cannot, I am confident., create so great ft 
depth through the jetties, and if it bo insisted upon by the United States, it 
can only be produced by forcing more water through the pass. This will in- 
volve, in my opinion, danger to the jetties, and a disturbance of the regimoi 
of the three passes to an extent that can only be known after it is probablj too 
late to remedy the evil. 

1 deem it unnecessary to point out in detail to engineers who are so familiar 
with the h}*draulics of the ri^-er, the various objections that can properlv be 
iirgoti afoiinst the attempt to produce a channel through the jetties by a method 
which inv«>lves the enlargement of the pass itself through its entire length, 
and which nicthtxl (directing more water into the pass) is the only one vhich 
can iH?rnianently maintain such a channel. 

One otTect of the works thus far completed seems, according to Captain 
Bn>\vn's obsiTvations, to have resulted in a diminution of the size of the pass 
pn>l>al>ly ct^ual to aVxiut five i>er cent, of its former capacity, which is. I think, 
a certain evidence that the quantity of water now discharged by it is p^^Iw1^ 
tionatoly K\5S than it was Iwfore the work was begun. To restore the orig- 
inal cai>acity of the j^ass, and thus re-establish the disturbed conditions or 
e<iuilibrium of the three passes, I am now increasing the thickness of the sill 
across the liead of the Southwest Pass, by which tho discharge of the South 
Pass will be n^stored to its former volume. When this is nci-omplishrtl, 1 
shall sill the entrance into South Pass, if it shall appear to be necessary to 
pnn'cnt too great an inflow into this pass. If the maximum channel do- 
mandtni by the act bo insistwl upon, I shall have no alternative but to dimin- 
ish the discharges of tho Southwest Pass and Pass & Loutre, by increasing the 
lieight of the sills which now control their discharges, nntil South Pass shall 
discharge the volume necessary to create and maintain such channel. I be- 
lieve the natural discharge of South Pass is sufficient to, create and maintain a 
channel through the jetties that shall have a central depth of thirty feet when 
the jetties are fully consolidated and all leakage through them is prevented; 
but I do not believe such volume will produce a channel of greater magnitude. 

The cost of raising the Southwest Pass and the Pass h Loutre sills suf- 
ficiently to produce a thirty by three himdred and fifty foot channel through 
the jetties has not been included in tho estimate herewith submitted. This 
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niolvo Ml oullaj ii( about $50,000, nnil would reajiiht the present ilept.h 
■I llicni to be ilimmislieil IwoTeet. vxcliislvetJl Ihi; wutk now beiii): ('I(h.'u1v4 
■^initlvwr^t !'«« sill, Th IB would reduce* the eross-sec-lion ol Hip volume 
< 'iii|C t)t>i6c pttsscs ubout twelve thousand square feet, luid would pro[xir- 
iiiu-ly infi-unw the cross-sootioii of South Pnas. 

Willi rpfcrvnue to thu quaitioii of modifying the li^rms ol psymunt for the 
->. rk. I d«^ire tn colt the ttlteiitiun of the lioiird to the fact thut they were «r- 
r^iii;«l by the Conf^ressional coiumittce^ wbeti jiertccting the bill w as to pro- 
toL'L ilw gDvummFnt ugainet the possible eipetiilitiire of u dullur of inouej 
nnltl «(I«r the experiment of the jetty system should huve pt-uduccd valuable 
nsuIlB fur ramnioroe. Experience ha<i shiiwn that thcae payments were wholly 
di*p(«>pi>rtiomd to the amount of work necessai'/ to olilaiii the stipulutcil 
tilths. The attempt to ilecpen the mouth of the river by jetties 18 no lonfter 
HI) nperiment, fo far as the attainment of a pennaneiit channt'l deep' enough 
lu give an JniiuenBt' relief lo commotcc is concerniHl, even if it bo admitted 
tbnt the present depth eannot be increuBed. There is, therefore, 1 tiiink, no 
i<)uilnhle reason why 1 and my associates should not be ptud for the work al- 
rtAdy done, with the same degree of liberality which the goveniiitent shows 
to others who uuderlabe the eieeution of works tor it, where no such risks are 
Hsiimcd OB wc have eneounlprcil. We think we should not now bo Irss liber- 
ally dealt with, since the results oblatned have demonsIrat£il the great practi- 
cal (idue of the works we hare executed. If we are oikiwed ninety |ier eent. 
on Ihe nmounl of work already executed, the account between us and the 
gioveminent would stand thus : 

Agreed priee Of tlw whole work. ^,250,000 

Bitimaledcoetof eoinpkting it 863.110 

4,887,8!>0 
I toll per tent, reservation 473.000 

4.413.800 
mt paid iH' (he government lobout) 1.600,000 

il mervution for the mitlion lo be retained for 10 and SO 

525,000 

2,2»7.8tl0 

I . Jjumng $ft.!87.880M the amount Actually earned but unpaid for conslruct- 
ing thp works, with fll. 000.000 In reserve. It it be urged against this slato 
im-nl ihnt the crmlion of certain dimensions of channel is as much an Dbllg»- 
tiuu on our part under iJio law as ihat of building the works, I will admit it : 
but the reason fur enfurcing this obligation no longer eiisto. or is at least to 
greatly maliQed that to in»st upon it now, whcm the public interest cannot b« 
pnimnteil by its enforwjment. (eems to us ub unnecessary and oppressive as it 
wuuld have bwn l"> insist on the original tondilionsof payment which Congrrea 
luodiOHl by the art of June IS, 1S7W, after l-eing satisfied suth modillcHtion was 
juil. Its disposition lo releaw us from theve oppressive conditions now, n far 

^1 Um public interest will justify, may bo wXol; inferred, I think, from tho 
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clause in the ftct which requires the board to report upon the proprietj of 
modifying the size of the channel and terms of payment. But if the progress 
made by us in producing stipulated depths of channel be alone taken as th« 
only basis for determining the proportion of the work that has thus far been 
completed (although such method of estimating it would seem numifestlT 
unfair), tt can be shown that the pay thus far received falls much below what 
it should be even under such ruling. 

For instance, we were to deepen the bar from eight feet to thirty feet, be- 
ing a total deepening of twenty-two feet, of which twenty-two feet we have 
already accomplished fifteen feet, having at present a channel depth of tventT- 
three feet This is equal to fifteen twenty-seconds, or nearly sixty-eight per 
cent, of the total depth. 

Sixty-eight per cent, of the price for the completed works is $3,570,000 

Paid by the government 1,600,000 

1,970,000 
Less ten per cent, reservation 197,000 

Leaving unpaid and already earned. 1,773,000 

If this sum were authorized to be paid at once by the government, it would 
still retein $1,877,000, or |i877,000 to complete the works, and $1,000,000 k- 
served to be paid in ten and twenty years. I will add that if this total sum were 
at once paid mc it would not suffice to discharge all of the debts created by me 
in the construct i<m of the works. 

It may bo advanced against this computation on the basis of depth alone, 
that sixty-eight per cent, is an overestimate for what has been accomplished, 
as it will probably bo more difficult to secure the next seven feet than it 
was to obtain the last seven. This is clearly an error, if the cost alone be oon- 
sidtToc*, because the works are already so liear completion. It may possibly 
take inori' time to secure this seven feet, but certainly less money will have to 
Ih* expondetl. In this connection it may be said that when twenty-five feet 
shall have Ixn^n obtained, by far the most valuable part of the depth will have 
been secured, as all over twenty five feet could be dispensed with without injury 
to commerce (except jK>ssibly on very rare occasions), and, on this view, sixty- 
eight i>er cent, is not a high estimate of the commercial value of the proportion 
of the thirty feet maximum yet to be obtained. 

I hojie the Ixxird will, after due consideration, determine the maximum 
amount which may lx» paid to us at this time with safety to the public interest, 
and will recommend such modification in the terms of payment of the re- 
mainder as will provide for its distribution j>ro rafa upon each additional one 
foot of depth that may be hereafter secured, without regard to any specific 
widths for such depths, inasmuch as each increment of depth must necessarily 
bring with it a corresponding improvement in the width of channel. 

In reporting upon " the results produced " by the works, I respectfully sug- 
gest that changes in the depth of the sea-bottom immediately in front of the 
jetties, and the ability of the works to maintain the channel without the auxil- 
iary aid of dredging, are two questions of such general public interest as to 
make an expression upon them by the board of great value and importance, 
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S In be still soriio iloiiht ii 
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Arht Builddm. ) 

New York, January 22, 1879. i 

Si* : — The board constitntwl by Special Orrlers No. 228, Heailctuarters of the 
Army. Adjulant-General's Office. Washington, D. C, October 2Z. 1878 (of 
Kbich a copy La uinexeil, marked 1), itesctnbled at New York on the Iltb of 
D««CRib«r, 1878, and after cumlnalion and discussion of the section of the net 
of Congress by whicli its proceedings are to be governed, and of oilier docii- 
irbrring to their prcsi-ribcd duties, adjourned to meet at the mouth of 

South Pas of the Mississippi on the 30th of Deccmlier. 

Tho MCtion of the act t«ection 4, act approved June 10. 1878) requires that— 

The board shall visit the works in process of constniclion by !«id Jamts B. 
Bt the SoDtb Pass ot the Mississippi River, and make an examination of 
thi> same, and make a full report of the progi'caj made in the construction of 
llie works, tlie probable cost of tlieir corn pit-lion, and the results produced, or 
that mny properly [probablyt'J be produced by them, their probable perma- 
nency, and of the advisability of any modification ot the terms of the act under 
whirti said Eads is constructing «aid works, so far as regards dimensions of 
diannel through Ibe jetties, and of the terms ot jiaymeiit for the same ; which 
said report shall be submitted to the SecrctJiry of War, to be presented at the 
iii'vt icMion of Congress. 

The subjects upon whieli Die Ixiard is required to make a full report are 

, Proer^ss, 

, Probable cost of completion. 
■ Tbo ivBults pri'luccl. 

> The ivsuUs tluil may probably be pwxluccd. 
L Tbeir probable permanency. 

i The sdvisabdity of any modification of the act, etc 
IS these Eubjeotd in the order muneil; 



1, PaooKKss >i.tDB r 
9ii> nquirM refcrvnco t 



E Const BUCTiofc c 






) the original deslg^n, which was to construct, 
'Kng at uiacgimil points on its banks above where the normal channel de[i|h 
(iliirty feet) of the pns^ itself liegins to diminish, dikus or parallel pit-rs tos they 
atv nmuuonly designated) elteitding thencu to the deep water of thi- Quit, thus 
caaftning the outflowing water in n channel of the same width <neariy) as th«t 
||lh« p«M Il*e1( nntil It reaches tho di«p water of the Gulf, and tlieivby pro- 
^n$ Ihruvgh Uw ■■liar" and t» the Ontf the normal depth (Dearly) which 
a b«twe«n its natural banks. These parallel piert ur dikes. 
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tecbnicallT called "jetties,** are essentially, then, an artificial prolongatioQ d 
the natural *' banks'* to deep water in the Gulf. From the land's okl (Ei^ 
Point) of eastern shore to thirty-five feet depth in the Gulf (which was iboat 
three hundred feet beyond the crest of the bar) was a distance of elevmi tboi^' 
sand nine hundred and forty-one feet, which figures define the length of ^ 
east jetty as originally designed and marked out by piles. 

The natural bank on the west side of the South Pass extended seaward foi^ 
thousand feet farther than the natural eastern bank ; the initial point of tl'^ 
west jetty was, therefore, taken about that distance below the origin of th^ 
eastern one ; hence the required length of the west jetty was eight thouaaiK^ 
feet nearly. 

The average width between banks of the pass itself is about seven hundred 
feet ; which width, by the act of March 4, 1875, is fixed as the minimum be- 
tween the authorized jetties. 

The origin of the west jetty was established some distance (about ax hun- 
dred feet) from the west bank ; hence it became necessary to connect this point 
with the natural west bank by a dam of this length, built at right angles to 
the jetty, to which the name of the Kipp dam was given. 

The original design therefore consisted of "east jetty,** eleven thousand 
nine hundred and forty-one feet in length (two and a half miles, neariy), a 
** west jetty** eight thousand and fifty feet ip length, and the "Kipp dam." 
The plan of "construction** was, in its main features, essentially that de- 
veloped by long experience in Holland for dikes, dams, and jetties, on like 
yielding sul>strata, viz., a bn>ad foundation stratum of willows or other suit- 
able brush, formed into " inattressi^s " (technically so called), on top of which 
was bnilt a superstructure of tajx^ring sec^tion, of alternate strata of mattresses 
and stone or gravel. 

If we except thre<» hundred and thirty feet in length of extreme end of the 
originally desigiuxl east jetty, and two hundred and eighty feet in length of the 
west jetty (riHlucing the total lengths of these jetties to eleven thousand six 
hundriMl and Si^ven thousand seven hundred and seventy fact respectively), the 
jetties, throughout the lengths just mentioned, and the dam have been actually 
buiff up to the level of average high-water, or somewhat above that level, and, 
owing to subsidencre. supplementary elevations of willows and stone have from 
time to time Ix'en added. At present the seaward ends for about one thousand 
five hundred feet are overflowed at high tide, and even at low water through a 
portion of less extent. 

Pages eight and nine of the annual report upon the improvement of the 
South Pass, give for east and west jetty the actual height (July 1, 1878) alwve 
** average flood tide " throughout their whole length. It will be seen that the 
outer ends and a few points higher up are now at various depths below high 
tide. The extreme end of the east jetty is reported by Capt. Brown to be 
eleven feet below ; at the date of our visit the lower ends of both jetties for 
one thousand feet or more were more or less submerged at flood tide. Higher 
up the two jetties were found to bo from three-tenths to one foot or one and a 
half feet above high tide. 

Page ten gives the same particulars for the " Kipp *' dam, which is through- 
out from one-half to one foot above flood tide. 

After the mention just made of •* supplementary elevations" added from 
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o Uioft to the jHliei^ to compcnEaU for subsidence, it is proper to sdj- n 

a ItliD pdnL 

Lng Id Uie wett-knovrn chntnctcF of th(- formalion at the mniilh of the 

p4, much «iilMiilenc« was «xp«ctcd. We have no otviirate roconl of the 

kment of tlie various parla from the comineneemi-nt. But nn poge 

iniiul report nJreadj' citi-U, C'npl. Brown has given theiti for Ihe j-wtr 

y 1, 1S78. The amount of depreMion, BUpcrftciul destmttitin bv 

g uliminHteil. dut^ to iictuul Bcttleiociit and compruasioii uf willows 

ig at Kast Point, one-halt fool, grmlually iiiereusing to thfre and 

feud [cct at the extrcjne end of the cast jclty. 

is Impassible to eliininnte the compression of willows, to sboir how much 
ill above b due to pure atltlanent: Ijut, from the corresponding depression 
la of the [uIps along Ihe center iwrtions of the jetties, It would F«cm 
ie tbal it is mainly due to " seillcmerit." On page 2 of the fifth report, 
^veg the settlement of cerUiin piles along the last onv thou^ 
it at the east jetty, counting from the old end, and therefore covering 
even hundred t>^ of this jetty as it is at present. Between 
a and October 21, 13T0, three months, the outermost pile hail settled 3.53 
"li innerraost 0,87, the grailation being progressive. 

e west jrtty tho observations b^an alfout two hundred and seventy 

thin the present eiid, and extended hack along two hundred and fifty 

g feet ol the jelty. the observed settlements grodiiuling from l.GO toO.BO 

' ring, howevor, to the grent subsidence of mattresses and piles at the 

la at fimt Axed, the terminal points were (as before slated) withdrawn 

prhundred and thirty and two hundred and eighty feel respectively, by 

h iritfadrawal the jetties now terminate inside the crest of the old bar — the 

n on the very edge, the weslcm at two hundred feet indde of it. 

la a fuil statement of the "progress" of the construction can 

lie without reference to the rei«atcd partial reconstructions on 

i( eiibsidcnce, we have been led to develop that subject so fully. For 

[^(■nst ruction, wc refer to the third report of Major Comsloch, 

D map of No. 3 of the samo report, which exhibits various sections of the 

W btiilt, luul luakes it unnecessary that wo should swell this report by 

rr doKiription. 

a Hoveinber 1, IB78, there had been consumed in the construction of 
ro jettioe and of the Kipp dam, as stated by the engineers employed by 
i, thn* liumlrnl and ten thuusaiid eight hundred and thirty cubic 
csaiid willows, and fifty-four thousand ftvo hundred andsiity- 
tobie yards of stone, mostlj' sniBll stone. 

y dcciHan o( Ihe Attomcy-Onnurol, January 17, 1877 (&%. Doc, 38, IVl 1, 
„ Forty-fourth Congress, second session), the channel through the shoul 
'■heailaf tiie paas" is made a part of the "South Peas," through which 
ible d*plh " is exacted by the ai't of Mamli 3, 1873. The work nt this 
kI, bowevvr, bvcn undertaken by Mr. Hads simultaneously with that 
A deflecting dike or " catchwater " was dcsignd anil com- 
innlng from the eastern margin of tlie eutmiice to the [miss, a diRtancu 
t tbrnn tluiusand (evl, in a course starting iiorlhcrly, curving to the 
d ! but a chann'l i;ito the west entrance developing itself, which ttsbi'Ib 
use, lliL- pLui wa* abandoned, and the channel cost of the Utimd wu 
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closed by a dam. Dikes (called *' T-head dams " on charts) were run oot fran 
the island and from the west bank, and they now define the present channel or 
entrance. The island or eastern T-head, about one thousand sis humlied feet 
long (originally eight hundred feet longer), running northwest by north froo 
the head of the island, consists at present only of a row of piles and a sng^ 
layer of mattresses on the bottom. 

The west T-head, eight hundred feet distant from the eastern one, stf^ 
from a point about one ttiousand two hundred feet above the origin of the 1****^ 
and four hundred feet distant from the west shore, with which it is conn^ ..^ 
by a dam. Except the last three hundred and fifty feet, this T-head is t'^ ^ 
np above flood tide with five or six tiers of mattresses loaded with stone (^^ ^ 
double foundation layer of two mattresses side by side. The extensioif^^Y^ 
three hundred and fifty feet has at present its foundation layer only. '^^^\j 
dam above mentioned has been built up above high-water level and loaded w^^^ 
stone. ^.^^ 

The pennanent dam, five hundred and fifty feet long, extending from tr^ ^ 
lower i)art of the island to the east shore and stopping the old east channel, 
been built up above high water and well loaded with stone. 

The fi»regiMng described constitute the system of " works " properly belongs 
ing to the head of the pass. Auxiliary thereto, mattress "sills," so called, 
have been laid on the bottom across the two great passes. The one across 
Sleuth west Pass runs from the west shore (from which a spur-dam about four 
hundred feet long is first thrown out) to a point near the upper end of the 
west T-head. The entire length, including spur-dam, is about three thousand 
two hundriHl feet. The one across the Northeast Piiss runs from the end of 
the (ild ea>t dike to the op|X)site shore; length, about three thousand feet. 
They cnni^ist of a single mattress layer seventy feet wide and about thirty 
inches thick, weighteil with stone. 

In these various works at the head of the pass have been consuroe<l one 
hundriMl and forty-i>ne tliousand one hundred cubic yards of mattresses and 
wilKnvs, and ten thousand seven hundred and fifty-five cubic yards of stone, 
as stated by Mr. Eads's engineer. 

The foregoing is deenuMl a sufficiently full report of the *• progress made 
in the construction of the works." 

In what precedes we have made no mention of the wing-dams which have 
Ikmii constructed at various times. Their maintenance not being contem- 
plated as i>ermanent wt)rks, it is understood they have already subscr\ed the 
purpose intended, of accelerating the process of channel formation. 

2. Probable Cost of Completion. 

Inasmuch as the act of Congi-ess by which the contract was made with 
James B. Eads for inii)r()ving the South Pass of the Mississippi River ex- 
pressly stipulates that the contractor ebould have i>erfect freedom as to the 
means to Ix^ used in obtaining the depths and widths of channel nameil in the 
act, estimates of the cost of completing the works could only be made after 
the lx)ard had l)een offlciallv informed bv the contractor of the metho<ls which 
he purj)osed using. An oiTicial letter requesting this information was sent to 
the contractor (copy attache<l and marked A) as soon as the board arrived at 
Port Eads. His reply (copy attached and marked B), with the accompan}iiig 
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. fully Bt'ts forth his present pkna anil nict.li(Hls of <'(imiiletitig tLe 
Tbese plans an- necessarily subject to moOilitatjon should experioiiue 
fing tlieiu into eOecl indicate a necessity Iherelor. Whuther stitli n 
till arise ciuinot be (oreseeu, and tlierefore estimates miist bo based 
IIS as they now sttuiiil. 
e [ntlovring is a brief statemenL of the work proposed ; 

le top of the cast jetty is to be raise<l to Itiu height which thecnntrnctor 
il desirable, whieh varies from one and a half feet almve average flood- 
Tat East Point to seven feet nine inches above the same plane at tlio sea 
enil. The upper part of this jottj, froia tho point five hundred feel below i(a 
origin (la which point the jetty may be consideied aa flnisheii) to a point nine 
o bundml feet below, is to Ik raised to the level of one and a half 
t Average flood-tide, and finished by a rounded paving of riprap stone, 
Wxt thousand feel in length is lo be capped by a low wall of nibble 
The rvmainiiig |«rliun of this jetty to He sea end, a distance of one 
inri five hundred and lifly (eel, is to be capped with largo blwks of cun- 
Crrie budt in place, on which at a later date a continuous parapet of concrete 
is to bu built. The river and sea slopes of this jetty and its sea end are to be 
by niatlr«ssfS covered with stone, additionally sLrengthened at the 
for some distance back b? orib-worka of pMlniello lugs filled with 

t. The west jetty is to be treated in a similar mnnner, tlie changes in the 
d uf finish being uade at points opposite thoae at which the ehungi's are 
'!e on the cost jetty. The protections designed for the sea end and for tho 
i •'■ ot tl>e west jetty are not so extensive as those for the cast jetty, the 
' r being apparently considered as more elposcd to injury. 
!. The Iraining- walls at the head of tho South Pass {called on the maps 
I -ti,'ad dums") ore to be improved. The eastern training-wall, on which 
I little work had been done, is to be raised above tho surface of the water. 
■■ [wrti'iti at ihc head of the western training-wall, now consisting of piles 
X one layer of matlrcEses, is to be completed. 

4. Tho obstruction now in the Soutliwest Pass is lo be increased by the 
superposition of olbcr mattresses until the cross-secti<in of this pass is made 
» thousand square feet less than it waa-after the original kIII had 

K'The dam closing Grand Bayou is to be maintained by such additional 

B may from time to time become necessary. 
Ir. Eads estimates the cost of doing the work thus summarily indicated at 
■liDndred and forty-nine thousand six hiinilred and rorty-oni- dollars. 
a board have carefully gone over the details of this esiiinate. and believe 
substantially correct. They differ from Mr. Kads in some minor 
9 of cost, but these differences arc amply covered by the llfty-eight thou- 
sand Iwo bnndrrd and seventy-three dollars allowed tor contingencici. The 
board is, therefore, of the opinion that the work indicated by Mr. Eada can 
d>ly lie done for his estimate, provided no extraordinary conlingeacite 

9 at once brings up the question whether the completion of the ludi- 

a tulffitanlial completion of the original project, and may be to 

IS of compcnsution. 
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When may the works at the South Pass be considered as completed ? 

A careful study of the act of Congress under whose authority the originil 
contract was made with Mr. Eads shows that there is no mention of aoj sft' 
cific work to be done by the contractor. The act authorizes him to coostntct 
*< such walls, jetties, dikes, levees, and other structures, * * * as he may 
in the prosecution of said work deem necessary." It also expressly states thit 
'*said Eads shall be untrammeled in the exercise of his judgment and skill in 
the location, design, and construction of said jetties and auxiliary works." The 
only limitation on the contractor is the prorision that the jetties "shall not be 
less than seven hundred feet apart*' 

The whole contract is based on results. Certain specified sums vere to be 
given to the contractor for certain depths of channel obtained by him. It 
was only required that the jetties should be " permanent and sufficient" "to 
create and permanently maintain " these various depths, the test of the p^- 
manent completion of the work being the creation and maintenance fortventy 
years of a channel thirty feet deep and three hundred and fifty feet wide. Tliis 
is the standard of completion established by law, and there is no power sboit 
of the power that made the law, that can change the standanl. 

With this view of the law and the duty of the board under the same, it is 
unable to make any other statement of the progress that Mr. Eads has made 
toward the completion of the jetties than the fact that he has obtained a deptH 
of twenty-three feet on the bar, and that there yet remains to be obtained seteQ 
more feet of depth, and a very considerable increase in width. 

While tlie bt^artl adopts the estimate of Mr. Eads for the work wliich he 
still proposes to execute, it docs not consent to his claim that that amount of 
work will even eoinplcte his pn-^jcct. The yielding character of the lx)ttoiu un- 
derlying the jetties for the last two thousand feet, and especially at the ex- 
treme outer ends, is such that the works have been constantly sinking into it, 
requiring fre(|uent additions of brush and stone to bring them above the water 
surface, and it secerns very certain that the final subsidence has not been 
reached, andtliat the works now pro|)osed will require, from time to time, simi- 
lar additions, the cost of which must be added to his estimate. What the cost 
of such additions will bo cannot be foreseen. And further, even if the project 
as now proposed by Mr. Rads were completed, it does not follow that the works 
would satisfy the conditions of the law by producing a channel of thirty by 
three hundred and fifty feet. The opinion of the board on this point will be 
found farther on. 

3. The Results Produced. 

The average width of the South Pfiss, between banks, is about seven hun- 
dred feet; tlu; depth, so long as that width is maintained, is about thirty feet. 
At East Point, whore the eastern bank terminates, and where the width was 
already increased to eight hundred and fifty feet, the oank confinement ceased; 
thence to the crest of the bjir, two and one-quarter miles distant, the depth grad- 
ually diminished to about nine feet (average flood tide), the last half mile 
before reaching the outer crest having, nearly unifonniy, only this small 
depth. 

Tho results produced by the works may be well exhibited by the following 
table, giving the depth of water in feet and tenths that could be carried through 
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a-tiun of two thousand fcyt below East Point at different dates, torn- 

lune, 18T5(the dnle of the comnieaccmcntotthe works), to DecKiiiber 

By following with the eye pach column downwurd, the progivsiive 

n dtplb of the pmteular two thousand (eel seclion of the chnnnel 

bdicatnd at tbv head will tie readily observed. (See Aptiendix XVII.) 

The last colunin is more especially a lest one, sinceit gives ibc har-depth or 
thoalesl purt of the channel. The maxtmimi bar-depth that has been oblained 
Wftilfd Drt-einbcr H, 1877. « bt-n it was 2S.7 feet. At the date of Ibe latest 
rrey. DcccnihcT 88, 1878, it was twenty-three f™t. This slightly diminished 
l«pth by nomeHna indicates actual retrogression in the progress o("re- 
Uii the conlmry, there has been conslant progressive general iinptovc- 
n the jetljed channel, at no lime more evident thnn ut the present, 
r At the date last named a depth of twenty-tour feet, with a channel width 
rilirev huiiilred Teet. extended down to within tiro thiiussnd feet of the jelly 
: and the same depth, with a channel width of two hundred feet, almost 
Xo thv very ends. Thence to the same depth outside was a distance of but 
Blxty feel, with a narljptblo channel of twenty-three feet intervening. 

Thu twi'iily-fivc foot channel has nearly the extant of, and not much less 
widtli than, the twenty-four foot channel. From ita terminus inside to the 
nine depth oiit&tde of the hnr there is but an interval of one hundred and sixty 
feci. 

Tlie Iweiity-sii foot channel extends (witli a break of only one hnndred and 
fifty foet) down to within one thousand feet of the jelly ends. Above the sin- 
gle [nt«rTiipMon mentioned, which is tJireo thousand feet from the ends, the 
tircnty-slx fixil ehannel has in its nnrrowcst parts one hundred and one hun- 
dred and fifty feet width; in the widest three hundred and fifty and se^'en 
■ ThiltdtHl feet, tile latter at the site of the so-called "deep hole." 
^HP The depth of iweniy-scvcn feet is found at various points in the channel 
^^■M to very near the jetty ends. 

If wo compare the above with the chart of a year's earlier dute (December 

' 1877), we find a general improvement of narigable channel Uirough the 

' HIT six thou^nd feet. There is twenty-four feet where there then was 

. -'tnty-two feet: thntis to tay. a general ineramcnt of the channel depth by 

i«« feet, acwinpnnioil by rectification and widening of areus of lesser nnviga- 

^^la depths: there being for the twenty-two foot depth two hundred and thirty 

^^Btwblthat the biir. and a irencrul width within of over four hundred feet. 

^^■Ule the abnormally "deep hole" itself hue ftllerl from extreme depth of 

^HbUy feet to siily-fiie teat, the channel for one tliousand feet below the hole 

^Bkdwpcnod by an avenge of ten feel {i.«., from depths of twenty-eight foet 

Hh lUrty-cight feet to depths of thirty-eight feel and forty-eight fn-t). {The 

^E£^ hole, so called, above Iwgnn to form two years ago, commencing near the 

origin of Ihe west jelty and extending about two thousand feet down the jct- 

tl«i nhannrl. Various causes have been asigncd, eddies being the most proin- 

infflt. Depths of over ono hundred feet have been exhibited.) As to lh« 

I hatiiiel from Kipp Dnm (nt upper limit of the hole) up to the b*pnning of the 

jetty works at East Point, wc find fortiro thousand five hundred (eel upwards 

an Qvemgr deepening of from six to seven feet (extreme twelve feet), abo\-o 

<Thk:h 10 East Pwnt Uie depth ot aboat thirty feet has remained pretty con- 
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At the head of tlie passes the result of the works has been the procuring of 
a cliannel depth of twenty-two feet where there was, over the shoal, but fou^ 
teen or fifteen feet. If we compare the present condition with the chart of De- 
cember, 1877, we find that while the actually navigable depth is not much 
changed, the distance between the twenty-four foot curves at T-heads and 
above the same respectively has increased from three hundred and fifty to 
eight hundred feet; this augmentation of the Jar-width taking place both in- 
wardly arid outwardly, but in much the greater proportion outwardly (t.e., on 
the Southwest Pass margin). Between the training walls the channel may 
have somewhat improved, not by increase of maximum depths, but by the dif- 
fusion of the current more equally over the intervening space. 

4. Results that mat Probably be Produced. 

It is a difiicult matter to respond satisfactorily to this requirement of the 
law, inasmuch as the efficient causes cannot be precisely defined or measured. 
Reference to opinions of engineers who have recommended the resort to jetties, 
and developed their views as to depths which should be obtained by the means 
pro|)oscd, furnishes one basis of judgment. Reference to the actual itsult% 
combined with the progress and present condition of the works, furnishes 
another. The trial of the jetty system at the South Pass, or at least a further 
study of the subject, before undertaking the construction of a ship canal, was 
first recommended in the minority report of the Board of Engineers of 1873, 
with the expression of opinion that twenty-five feet at low water might be at- 
tained; the practicability of terminating the jetties inside the bar crest (instead 
of encountering the great ex^wnse and doubtful practicability of prolongation 
to deep water) being assuineil or supposed probiible. 

The Board of Engineers constituted by act of June 23, 1874, ** to determine 
the best mctlioil of obtaining and maintaining a depth of w^ater sufficient for 
the purposes of commerce, either by a canal from said river to the waters of 
the gulf, or by deepening one or more of the natural outlets of said river," 
proposed, by the extension of jetties, nine hundred feet a|>art, to the depth 
of thirty feet outside, to obtain provisionally a channel depth which would, 
as was estimated, gradually shoal by bar advance in about ten years to 
twenty-five feet depth, when the jetties must be extendetl one thousand feet 
sc^award to reach thirty feet depth again. The present jetties are about 
nine lumdred and fifty feet apart, and termiiate, the eastern almost on the 
outer edge of tlie bar, where there was originally but fifteen or sixteen feet 
of water ; the western, about two hundred feet within the outer edge, 
where there was but seven or eiglit feet of water. The conditions, therefore, 
by which the engineers of the Board of 1874 expected to get, provisionally, 
thirty feet depth, do nut, in the existing arrangement, fully obtain. 

Mr. Eads, in his letter to this board, herewith apficnded, states : 

"I believe the natural pass is sufficient to crciite and maintain a channel 
through the jetties that shall have a central depth of thirty feet when the 
jetties are fully consolidated and all leakage through them is prevented; but I 
do not believe such volume will produce a channel of greater magnitude." 

Though the ground for this belief is not here stated by Mr. Eads, it is 
understood that he relies on the fact that the pass in its natural condition 
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a a ilcptb ot thirly (p«t in its channet. Uv believes (bat t!ie jel- 

' will rMry oqt thai de|>th, undiminished, to the aea. This. too. wns nd- 

■■■vl or Assutneil bj the Board ot 1874, proridfd olieaya, the Jetties, nine 

iilrmi 6*1 apart or leas, be extcniled lo or boyon'! that natural ilejitb in 

jnilf. This proviso is not fulfilled, bs we have seen, by the existing 

Th» foregoing tefere to d priori opinions. Turning now to the results aclu- 
.' nnii pragreisivEly obtained, coupled with the stage of coiistniction and 
-'-lit eonilitiofi of the jetties, the facts of tiie case huve been elated under 
I jirojier bend. 

'I'll* jetties sinoe their corameneement hare produced nn increase of bar 
: iiiinimuni navigable) depth from nine to Iwenly-three feet; and if the 
iiifi ivpIvc months hare sbuwn no aoliial increment of that jiartieular elc- 
IBi'iit, yet thiTe haa hitn (as already fully srt forthl a most decided im- 
provement throughout the whole jettied channel length. There is ground to 
lioli for further improvement, coupled with increase of bar depth, which, 
■ ■ rwenty.fivo feet, requires the cutting through of a bar of only one hun- 
■ il and silly feet width. But the jfttiL's have not yet (as seen in our 
I menu on " progrcs. etc.") ncjiiired their full action. The outer ends, 
.gh more than once raised, are still submerged. According to Capt. 
• ••■-n. Eighth Iteport. p, 31, "at least twenty per cent, of the water passing 
■ \'t end al East Point escapes over the jellies and through the meshes of 
matlrethcs at nvcnige flood^iide." Mr. Corlhell, resident engineer under 
iMr. Eads, estimates Hie escape at twenty-flve pet cent. By far the grcnier 
[Kirtiun of this escape takes |ilncc along the lower one thousand oronethou- 
Hiid five hundred feel of length. Moreover, the temporary eifeet of Ihe oiv?ra- 
tioHK at the jcltii^ at Grand Bnyou, and at the head of Ihe passes, has been lo 
ilirainisli the discharge of the pass by ten or twelve per cent. The raising 
auil wnsoliduting Ihe jetties at Iheir outer ends will in great measure prc- 
Tt-nt the less attribulod to imjierfect confinement; Ihe volume originally en- 
tering the pass at the bead may probably be n^storcd. 

The foregoing considerati<«is, and the facta already stated under Ihe head 
ot " results actually observed in the progress of channel devdopinent during 
the lost twelve months," induce us to think Ihat if the jellies wer* well con- 
fnlldated and nitscd sufficiently high to prevent leakage and overflow, a con- 
siderable increase of navigable depth would result. We cannot stain that in 
uur opinion it Is a " probable result " that the depth of thirty tcct will be 
attained, as afsntncd by Mr. Eads. Wliat the limit will bo cannot be posl- 
livcly announced. That it may attain twenly-tlve or twcniy-six feel is all 
wc can venture to expect as a depth which sholl permanently maintain it- 
Hdf: kiid as jnsl experience shows annual fluctuations amounting to nlicnit 
a permanent channel of twenly-flve or twenty-six feet will rerjiiire an 
ional channel of twcnly.5even or twenty-eight feel. 
~ h regard to the head of the )mssvs, the considerable widening nf the 
5«f shoal between twenty-tour feet inside and twenty-tour feet outside dur- 
g llie lost lWfl»u mouths is an unfai'orable result. The work designeil by 
Mr. Kails, and embraced in his estimate for "coniplclion,"' and no* com- 
rocncnl, consisting mainly in the raising by additional niattress's the sill of 
" ■ Southwcal Paas, with tlie view ol restoring the lost inflow to Ihe South 
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Pft^ and deepening the entrance, may accomplish Uie vesnlt expected, ft 
have not full confidence, however, that that measure alone will do so. 

In connection with the ** probable lesaltB** of jettj constnictkii vpoi 
which we are directed to report, there is one to which pre-eminent importaBeeki 
been attributed, and which should not be here oyerlookcd — that of bar adfiBBB. ■> 
The Board of Engineers of 1874, in recommending the jettj constractknitlhi W 
South Pass, asmmed that the normal rate (supposed to be one hundred feet per y 
annum) would be maintained after the pass was jettied, and hence that tomiit- 
tain a ilepth of at least twenty-five feet, the jetties must be prolonged tmsf 
ten years. One of the main arguments used against the resOTt to the yttf 
system has always been that a greatly increased rate of bar advance will mmt. 
On this point we refer to the Seventh and Eighth Reports of Captain BravB, 
and to his Annual Report of June 30, 187a By the Seventh Report, page », 
it is shown that over a fan-shaped area of one and one-quarter square miles 
immediately seaward of the ends of the jetties, there had been between June 
20, 187C and June 22, 1877, a mean "filP* of four-tenths of a foot Pwtt 
of this ar(?a had scoured {%,e,, had become deeper) ; in four of the twentT-ooe 
sections there had been, on the contrary, a large " fill ; " the average total 
result having been, as just stated, a slight shoaling of 0.4 foot. Over this 
same area (page 15, Annual Report) there had been in the subsequent twelve 
months from June, 1877, to July. 1878, a scour (i.e., increase of depth) aveia^ 
ing 1.8 feet. 

By the table, p. 83, of the Eighth Report, it is shown that in that poitioa 
of the thirty-foot cun'e lying seaward, between the prolongations of the jct- 
tii»s, an ad\*ance of one hundretl ami thirty-two feet had taken place so early 
asOctolx^r, 1875, soon after the jetties were commenced, and before any imprw- 
sion had been made on the bar. During the subsequent period of two years 
there had been fluctuations, the advance renching (July 28, 1877) the magni- 
tude of two hundred and forty-two feet, followed by a retrogression to one 
hundred and eight feet, December 15, 1877. This last wa3 followed by another 
retrogression (table, page 18, Annual Report) to sixty feet in the early summer 
of 1878, succeeded bv an advance, Julv 15, to one hundred and fortv feet 

The foregoing, referring to tlie portions of the thirty-foot curve included 
between the prolongations of the jetties, affords no proof of progreaaivt ad- 
vance. If, in this connection, wo take into account the position of the thirty- 
foot curve outside the jetties (and this is evidently a better test\ there is 
shown, instead of advance, an absolute retrogression. Or, again, if we have 
reference to deeper curves. Captain Brown's surveys (Annual Report, table, 
page 15) sliow that from June, 1077, to July, 1C73, the forty, fifty, sixty, 
eighty, ninety, and one hundred foot curves had drawn in towards the ends rf 
the jetties the resjxxitive distances of one hundred and seventeen, two hundn d 
r.nd twenty-eight, one hundred and ninety, sixty-five, seventy-one, and one 
hundred and eighty-three feet ; l!ie seventy-foot curve alone showing advanee 
into the gulf (forty-six feet). The actual results, therefore, so far as we knovs" 
them, do not justify the predictions of accelerated bar advance. On the con- 
trar}', they show a disap-^earancc of bar material from the front of the jetties. 

5. PROBABLK PERMJLXENXY. 

Wave (or storm) action of the sea and decay or desiruciian by the teredo of 
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>w mattrrmcs ai« tho priiK-i|ui! itestruirlivc (.'lommls t/> be mentioned. 
Uimnl clement at detcrionttion, not peculinr to Chv locntioo, but oiip- 

'I ti> be ED prominonl as la involve l,hc question of pcnnnuontv, roust Also 
. . 1 iced, Thu jciliia, cscept the estrcme fnds and eoiiUguoUH poriione for 

x' nft«cn handml feet inwnrd, are so well sheltcmd by shcinls tlitit wave 

1 ri. escept on those portions, hu littiu eHi'ct. On the iieu-ends the effect 

i-'irn oin^idcmlilc. but mainly tniperflcinl, destroying mare than onoe the 
T course or onursM ot mM.tresses, nnd wtwhing off anil scattering the 

X s (mostly smalli which havu tjven rcp^^tedly applivd to t\\c top surface. 

' (■ aotioii is by no means as violent here as in similar exposurea on tho 

:.inti« coast. We sv no reason to donbt that the thick concrete capping 

. , ) jids is now wimmeiiL'ing to apply (work having already bcjurim on the 

I'pi'r portion?), flanked by i-nroclnnents of heavy sloncs on palmctlo-log grij- 

igta overlying the original marginal mattresses, will resist sea action. 

Wood of all kinds considerably sobmergcd is sufficiently secure ngainst docay, 

ExpericQce here sbovs that fur about seventeen hundred feet iuM-ards from 
bo jrtlycnds thi? temlo destroys rapidly all ejposed wood (including in Ihia 
erm the willows of llio mattresses) lying more than four or five tei^t below the 
urface of the wider. Evidence enough of its attacks upon piles and willows 
xists. But thp teredo doi« not attack wood where the free access of seu-naler 
9 impednl, Thoen portioni! of a 6(ick buried in mud or Hind, or packed 
round with mud or sand, are secure. We have no reason to Ix-lieTe thnt tha 
credo has peiietrutcd or can penetrate tar into the interior of lie mattress 
oureM J wr. have pretty good reason to Iwiieve that the foundation mattresses 
re end will remain secure ; and probably also the bulk of tlie interior of tho 
lasMis of willow-work. 

In what we have said under the head of " progress, ■" we have given snffl- 
ienlly (idl detalla eonccming settlement. It is still very great at the outer 
nds, though very much less in all those portions more than two or three thou- 
and feot from those end& That ailditlonal superficial applications of stone or 
oncri'te will be necessary to the stnictures we must expect. 

In the ordinary sense of the word pi-rmaneney, i.e., capability of cndor- 
nec of dcstnietivc forces, the works may be said to possess the attribute, to a 
NHonable degree, for work of the kind thus situated. As regards the outer 
^t K is yet early (o predict to what extent or how long renewals of height 
^fepqtensate the still progressing settlement must be resorted to. 



As the United Stales has not suggested or desired any modifications of the 
TTins of the aut in these or other particulars, it follows that any change must 

tor tJie benefit of the contractor, and it equally follows that no change 
liould Ic mode unless justice to thocontmctor should demand it. This leads to 
II examination of the claims advanced by him for a modification of the terms 

1 (til.' act of I87j, by which the contract was awarded to him for improving 

.-.iiilh Pass of the Mississippi River, so as to give a channel nf twi-nty-dx 
iitplh nt lis head, and a channel of thirty by llireo hundred and fifty feet 
^ DuUct luto ihd gulf. 
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The Boud of 1874, instituted by act of Congress to determine the bat 
method to secure an outlet from the Mississippi River to the gulf, either by a 
canal or by the improvement of one of its natural outlets, reported in faTorof 
improvement of the South Pass at an estimated cost of $5,342,110, dedarioj; 
that while its estimate was designed to cover every possible contingency of cost, 
it was believed the work could be done for a much less sum. No reason is 
known why Congress, which adopted this recommendation, should not have left 
the execution of the work to its own agents, except that thepiesent contractor, 
Mr. James B. Eads, offered to accomplish the results contemplated by the board 
without payment unless those results were secured. It would seem, therefore, 
that this proposition of payments for results only influenced Congress to 
award the contract to Mr. Eads, instead of leaving the execution of the woA 
to its usual agents. Taking this principle of no payments except for results, 
as the motive which governei Congress in awarding the contract to Mr. Eads, 
we are prepared to consider his claims to aid beyond what the original contract 
gives him, and what the supplementary act of June 19, 1878, advances to him. 

His claims are based, first, on the assumption that the work already exe- 
cuted and the results attained are greatly disproportionate to the payments he 
has received; and, second, on the financial embarrassment under which he 
labors, in consequence of his large expenditures in excess of his receipts. 

In regard to the n^sulis accomplished, Mr. Eads claims that as he was to 
provide a channel of thirty feet where there was only eight feet originallff 
and as he obtained a channel of twenty-three feet, he has accomplished fifteen 
twenty-second^ of the result promiseil, and that he should be paid in that pro* 
jM)rtion. But it should be remarked that a channel of less depth than eighteon 
ftKit at South Pass w;is not necessary, and it is clear from the contract and 
other evidence that Congress did not design to pay for any channel of a less 
depth than this. The usi^ful result accomplished is, therefore, a channel from 
eiprht^'on feet to twenty-three feet, and the proportion to the whole depth of 
thirty feet is five-twelfths. If tlie required widths of the prescribed channels 
and the failure to maintain the above full depths during twelve months bo 
also taken into consideration, this proportion of five-twelfths will be largely in 
excess of the truth. But the contractor has been paid for results obtained, 
and had advanets made to him up to date, aggregating $1,G8G,06G, or about 
five-twelfihs of tlie amount to which he will bo entitled on securing a thirty- 
foot channel, leaving out of consideration the sum of $1,000,000, to be retained 
for a series at years as security for the maintenance of the channel. On the 
other hand, neither the results of our own examinations nor the records and 
estimates of the inspecting engineer ofllcer warrant us to believe that the 
amounts already paid are disproportioncd to the amount of work actually done, 

Financial embarrassment on the part of a contractor is not usually con- 
sidered by the government as a suHicient reason for an advance of money be- 
yond the provisions of the contract: but as Congress has already authorized 
the advancing to Mr. Eads of $1,000,000, and as that sum may not bo sufficient 
for the work still to bj executed according to Mr. Eads's prc^sent projixjt, 
we would reooinniend the advance of a further amount, not to exceed the 
$2.")0,000 remaining of the $530,000 due on the attainment of a channel twenty- 
six by three hundred feet: the money to be expended under conditions similar 
to those imposed by the third section of the act of June 19, 1878. 
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eveiy additional foot in depth of channel is of substantial benefit to 
erce, we would suggest the advisability of a change in the terms of pay- 
in the original act, so as to allow of payments for each additional foot 
1, instead of for every two feet, the channels and payments to be as shown 

following table: 



Present fystem. 


System recommended. 


Del. 


Payments. 


Payments for twelve 
months* maintenance. 


Channel. 


Payments 

$250,000 
250,000 
250,000 
250,000 


Payments for twelve 
months' maintenance. 


350 
350 


$500,000 
500,000 


$250,000 with 6 
per cent, int 

$500,000 with 5 
per cent. int. 


Feet. 

27 by 325 

28 by 350 

29 by 350 

30 by 350 


$125,000 with 6 

per cent. int. 
$125,000 with 6 

per cent. int. 
$250,000 with 5 

per cent. int. 
$250,000 with 5 

per cent. int. 



view of our recommendation that Mr. Eads be provided with sufficient 
to complete his work according to his own programme as explained to 
id of his expressed ability to obtain virtually the depths and widths of 
icls prescribed; and further, as but a short time need ela[)se before results 
nplcting his plans will be made manifest, this board think it premature 
ommend at this time any changes in channel dimensions as required by 
>ntract. 

Summary. 

le opinions which the board have given in the above report may be con- 
i into the following summary: 

'ogress. — The cast jetty has been built to a distance from East Point of 
two and a quarter miles. The west jetty terminates opposite the east jetty, 
3 total length is only about one and a half miles; the difference being 
> the greater extension of the natural banks on the west side of the pass, 
listance in the clear between the jetties is about nine hundred and fifty 
Both jetties, to within one thousand five hundred feet from their sea- 
arc well advanced toward completion, but it is desirable that they should 
some portions raised and compacted to prevent the current passing so 
through them. The outer one thousand five hundred feet of each jetty 
te deficient in height and compactness, allowing the escape of a large 
ntago of the water of the pass, and require, therefore, to bo raised and 
Udated quite materially, and especially so at the sea-ends. jMuch mate- 
las been expended on these ends, but they continue to settle. The outer 
hundred and thirty feet of the east jetty as originally built and the outer 
lundred and eighty feet of the west jetty have altogether disappeared, 
he contractor has decided not to attempt to rebuild the lengths thus lost. 
ipp*s Dam, which connects the starting-point of the west jetty with the 
id west bank, is- in good condition. 
23 
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The dam across Grand Bayou has settled, and will require some baildii^ 
up from time to time in consequence of subsidence. 

The works at the head of the pass, where built abore water, arc in good 
condition, but some portions remain to be ccmipleted, and some additioia are 
contemplated. 

Probable cost of completion. — It is impossible to state deiinitelj theeortof 
completing a work that by its nature is indefinite. Mr. Eads, in his estimate, 
proposes to make certain re^tairs and additions for the sum of about |350,0(XlL 
The board agrees with him that the sum named will do the work estimated 
for: but it is of opinion that, on account of settlement and other causes, the in- 
dicutcd work will not complete his project. It is unable to predict what will 
be the n^sulting depth on the bar, and as the only standard of completion is 
the attainment of u channel over the bar thirty feet deep and three hundred 
and fifty feet wide, it follows that an estimate of the probable cost for works 
necessary to produce such channel, if it ever can be produced, cannot now be 
made. 

Results produced, — On the 28th of December, 1878, there was twenty-three 
feet depth over the bar at the mouth of South Pass. Although the depth over 
the bar is eight inches less than it was a year ago, the bar is narrower, and 
there has Ix^eu a marked general improvement in the channel within the jet- 
ties. It is much more regular in form, and there has been an average increase 
in depth of two feet in the lower part of the jettied channel, and of from sii 
to ten feet in the upper part. Outside of the jetties there is no present appear- 
ance of bar advance, and though during the past year soundings indicated 
variable conditions during different months, at the end of the year a scour ol 
twenty-two inches is shown in the one and one-quarter square miles just sea- 
ward of the jt'tties, where during the preceding year there had been a resultant 
average fill of five inches. 

The channel at the head of the pass has somewhat deteriorated during the 
jmst year. The de])th over the shoal at this place is about the same thut it was 
a year ago (twenty-two feet), but the bar, which was then three hundred and 
fifty feet wide, is now eight hundred and fifty feet wide. 

Results that may probably be produced, — The Ixmrd is of the oj)inion that if 
the jetties an' raised and consolidated, so as to confine to the channel-way the 
gn^ater i>art of the wa* r now escaping by lateral waste, it may be possible to 
procnire a depth of twenty-five or twenty-six feet over the bar, without regard 
to width, which eorit?siK>nds to occasional depths of twenty-seven or twenty- 
eight feet. At the head of the pass Mr. Eads expects to })nx;ure the depth of 
twenty-six feet requinnl by the contract by still further diminishing the cross- 
section of the Southwest Pass and Pass cl Loutre, if necessary. The board is 
not fully confident that that alone will suffice. 

Probable permfineucy.—The jetties may be considered as fairly permanent, 
except the outer ends, for a distance of about fifteen hundi*e<l feet. Here the 
chief difficulty is due to the softness of the bottom on which the jetties r^t. 
Exiwrience indicates that they will continue to settle, and will therefore re- 
quire to \)o raised from time to time. When this subsidence will cease it is 
now impossible to predict. All the other works may be considered as fairly 
permanent, or can be made so. What repairs will be needed on them from time 
to time will be moderate in amount and easily made. 
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Advisabiliiy of any change in tJie contract in regard to t^rms of payment 
nd dimensions of channel, — As the gain of each foot in depth of channel is 
( much importance to commerce, the board recommends that the act of 1875 
p 80 amended as to authorize the payments for each foot instead of two feet, 
tie aggregate to be paid remaining the same, and, as the contractor represents 
imaelf as laboring under serious financial embarrassments, occasioned by 
irge outlays beyond what he has received, which will prevent his prosecution 
f the works toward completion, beyond what can be done with the advances 
t> him already authorized by Congress, the board further recommends an 
dditional advance, if needed, to complete his project, of not exceeding two 
lundred and fifty thousand dollars, the expenditures to be made according to 
he conditions prescribed by section 3 of the act of June 19, 1878. 

In view of the various considerations presented in the report, and of the 
»9ifidence expressed by Mr. Eads of his ability to'' secure the ultimately re- 
{Qired channel of thirty by three hundred and fifty feet by works the cost of 
which will be amply covered, according to his estimates, by the additional two 
hundred and fifty thousand dollars which we have advised to be advanced to 
bim, the board does not recommend any further, changes in the terms of pay- 
ment or dimensions of channel required by the contract. 
Beqiectf ully submitted. 

J. G. Barnard, 
Colonel of Engineers and Brevet Major-Oeneral. 

J. N. Macomb, 
Colonel of Engineers, United States Army. 

Z. B. Tower, 
» Colonel of Engineers, Brevet Major-General. 

H. G. Wright, 
Lieutenant-Colonel of Engineers, Brex^t Major-General. 

Wm. E. Merrill, 
Major of Engineers and Brevet Colonel. 
Hon. Geo. W. McCrart, 

Secretary of TTor, Washingtonf D. C. 
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(See page 194.) 
BEVIEW 

JAMES B. EADS, 

OF THE 

REPORT 

OF THE 

Board of U. S. Engineers appointed under the Act of Gonoini 

APPROVED June 19, a.d. 1878. 



This report, although in some respects objectionable (as will hereafter be 
shown), effectually settles several important questions, which have been much 
controverted. These will be first considered. 

results in front of the jetties. 

Prominent among the evils which were prophesied by the enemies of the 
jetties, was that of the formation of a bar at their mouth. It was declared 
that if a deep channel eouid be obtained it would have no pennanent exist- 
ence, but would soon be rendered valueless by an advance of the bar. So pc^ 
sistent has been the cry of bar advance, in official and unofficial publications, 
and so widely has it been circulated through the medium of the press of the 
country, that these predictions have given rise to grave doubts upon the sub- 
ject, in the minds of many of those who were deeply interested m, and who 
sympathized with this effort to give relief to the commerce of the Mississippi 
Kiver. Facts are not wanting to dispel these doubts. The reports from time 
to time of the government officer in charge of the work (Captain Brown), the 
charts which he submitted from official surveys made by himself, conclusively 
demonstrated the utter falsity of all allegations in regard to a ** bar advance ;" 
but, in the face of these reports and accompanying charts, the enemies of the 
work have persisted in repeating their assertions to the contrary. The report 
of the Board of Engineers, which we are now considering, certainly puts fo^ 

356 
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ner at rest this much-vexed question, and dispels all doubt upon the subject. 
1 considering this question of <* bar advance," the board unanimously says : 

"In connection with the 'probable results' of jetty construction, upon 
hich we are directed to report, there is one to which pre-eminent importance 
u been attributed, and which should not be here overlooked — that of bar ad- 
jov^ ♦ ♦ ♦ • If, in this connection, we take into account the position 
t the thirty-foot curve outside the jetties (and this is evidentl)^a better test), 
lere is shown, instead of advance, an absolute retrogression. Or, again, if we 
ave reference to deeper curves, Captain Brown's surveys (Annual Report, table, 
. 15) show that, from June, 1877, to July, 1878. the 40, 50, 60, 80, 00, and 100 
iet curves had drawn in toward the ends of the jetties the respective distances 
f 117, 228, 190, 65, 71, and 183 feet, the seventy-foot curve alone showing ad- 
ance into the gulf (forty-six feet). The aetucU results, therefore, so far as we 
now them, do not justify the predictions of accelerated bar advance. On the eon^ 
"oiy, they show a disappearance of bar material from the front of the jetties." 

RESULTS WITHIN THE JETTIES. 

The next important matter settled by the Board is that relating to results 
irodaced within the jettied channel. The opponents of the jetties, as we have 
een, started with the prediction that no reliable results would be achieved, and 
!mght to induce the belief that the improvement from time to time in the 
bannel was not a general one, but that a deepening in one place involved a 
Kialing in another. The report of the present Board disposes very summarily 
f all such assertions. After quite an elaborate detail of the results produced, 
le Board says : 

"The maximum bar depth that has been obtained prevailed December 
\, 1877, when it was 23.7 feet. At the date of the latest survey, December 
Ith, 1878, it was twenty-three feet. This slightly decreased bar depth by no 
cans indicates actual retrogression in the progress of results. On the con- 
ary, there has been constant progressive general improvement in the jettied 
lonne/, at no time more evident than at present, 

** At the date last named a depth of twenty-four feet, with a channel width 

three hundred feet, extended down to within two thousand feet of the jetty 

ids; and the same depth with a channel width of two hundred feet, almost to 

« Yery ends. Thence to the same depth outside was a distance of but sixty 

et, with a navigable channel of twenty-three feet intervening. 

•* The twenty-five foot channel has nearly the extent of, and not much less 
idth than the twenty-four foot channel. From its terminus inside to the 
ine depth outride of the bar, there is but an interval of one hundred and 
sty feet." 

PERMANEyCT OF THE WORKS. 

Another question of interest and importance settled by the Board is that 
laiing to the ** permanency of the works." This is of course a matter of 
neat moment, as it involves the question whether the good results produced 
m be permanently maintained. 

In reference to this matter the Board says: 

*• Wave (or storm) action of the sea and decay or destruction by the teredo of 
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the willow mattresses are the principal destmctive elements to be mentkned; 
an additional element of deterioration, not peculiar to the location, hot m^ 
posed to be so prominent as to involve the question of permanence, must iho 
be noticed. The jettii>s, except the extreme ends and contignoos portionf, for 
about one thousand five hundred feet inward, are so well shelterad lij fkak 
that wave action, except on those portions, has little effect On thesetendi 
the effect has^>een considerable, but nminly superficial, destroying more thu 
once the upjx^r course or courses of mattresses, and washing off and satto*' 
ing the stones (mostly snmll) which have been repeatedly applied to the top 
surface. Wave action is by no means as violent here as in similar expomesoB 
the Atlantic coast. We see no reason to doubt that the thick concrete (»ppiDg 
Mr. £ads is now commencing to apply (work having already begun oq the 
upper portions), flanked by enrockmcnts of heavy stones on palmetto-log gril- 
lages, overl)ing the original marginal mattresses, will resist sea action. 

*' Wood of all kinds, considerably submerged, is sufficiently secure agiinst 
decav. 

** Experience here shows that for about one thousand seven hundred feet 
inwards from the jetty ends the teredo destroys rapidly all exposed wood (in- 
cluding in this term the willows of the mattresses) lying more than four or fi^e 
feet below the surface of the water. Evidence enough of its attacks upon jiilos 
and willows exists. But the teredo does not attack wood where the free ic- 
cess of sea water is impeded. Those portions of a stick buried in mud or sand, 
or i)acked around with mud or sand, arc secure. We have no reason to be- 
liovo that the teredo has penetrated, or can penetrate, far into the interior of 
the mattress courses; we have prt-tty good reason to believe that the foundation 
matlressc's are and will remain secure; and probiibly also the bulk of the in- 
terior of the masses of willow-work. 

**In what we have said under the head of * progress' we have givei snffi- 
ciently full details concerning settlement. It is still very great at the outer 
ends, thouprh very much less in all those portions more than two or three 
thousand foot from those ends. That additional superficial applications of 
stone or concrete will be necessary to the structures we must expect. 

** In the onlinary sense of the word permanency, t. f., capability of endnr- 
ance of destructive forces, the works may be said to possess the attribute to a 
reasonable degree, for work of the kind thus situated. As regards the outor 
ends, it is yet early to predict to what extent or how long renewals of height to 
coraiKjnsate the still progressing settlement must be resqrtwl to.'* 

MODIFICATION OF THE SPECIFIED DIXEXSIOXS OF CHAXyEL. 

Having thus emphatically certified to the complete success of the jetties, the 
Board proceeds to consider the advisability of modifying the jetty act as re- 
gards dimensions of channel and terms of payment. These matters we will no- 
tice in their order; and first, as to " dimensions of channel." 

An olFieial letter which I addresse<l to the Board under date of January 
4th, A.D. 1870, contained tlio following urgent request, which is here put in 
italics: 

" With respect to a mollification of the dimensions of the channel described 
in the act, I earnestly hope the Boanl will state the probable size which the 
normal discharge of the pass is capable of maintaining between the jetties when 



f ne taOj coiunlulntpd and coiaplvted. and Ikal xtm'UaUo Mpresxilgi^et 

to th« adviaabHits/ 0/ nfiAertaking to matrUaia one of grtiiler ditneneious, by 

' tg on iutrttued rvlwne through it. Th? rc«>ilt» wIjk'Ii Iiuvf bwn ik'vdujjcd 

IT b; the works seem tn mo lo correspond in a remurkiible degree with 

•* which wem ajitjoiputi-d bj tUe commission of 1874, and to indicate 

muximiun vapui-itj' of Uic yasa was cort-^ctJ; assuiui'd bj the coiumis- 

To pmjQcv Uic maximum clinnacl described in the act will. I think, in- 

f of a ccntml depth throughout the jetties of not less than 

B iMrtf-fli* lo fort; feet. 

**Tbe naluml Tolimio of the pass cnnnot, I am conAdent, create so great a 

b thntjugh the ]citi«i, and if it be insisted upon by the UDitml Stjilcs, it 

B only be jirodiiecd by f.irting more water tlirough the pass. Tliis wiU in- 

* I, in my Ofiinimi, dungur lo the- jcttieis ami a disturbtuice of tho reipmcn 

10 thl«v paasiB to an extent that can only be known after it i« probulily too 

■ to Kmucly the evil. " 

Saving snbmilted this request for an eipression of opinion upon a matter 

femuiifMlly important, and so clearly embraced within tlie duties imposed 

B the Bonid by the act of 1879, I confidently expected a resjionse. 

it will Uj at once apparent to even the casual reader tbat Iho question sub- 

■ vital one. If the safety of the works be endiuigcrcil, nnd tbu de- 

slraciiiin of the pmd results achieved be possible, from forcing an nnnaturai 

y of water Ihrongh the pnss, tlins again placing fetters upon the now 

udieicr of the river, and if the works now erectcil are liltely to produce 

t chnnnvl miinicicnt for the |>rcsont and prospective wants of commerce, it 

u plain that the question is one which should have commended itself 

t mn*t careful attention end connderntion of the cominiraion. That a 

I fool channel is entirely od^uatc woidd appear from the fact that 

i.D. 1674, instituted by act of Congress, to determine the 

t method of securing an outlet from Iho Mississippi Giver to tlie Oulf, roc- 

1 its rejnrt a resort lo tlu: jetty system, cliiimitig that by that 

a channel twenty-five or twenty-sis feet could be seeurt<i. 

" In Ihb conniption it may also bo noticed that the president of the present 

d (Gen. Bomnrd), in a minority report; on the Fort St. Philip Canal pro- 

t, italMl January 29, 1874," gave espre^on to the following opinion : 

'• With twenty (cet at extreme low IJde, vessels drawing twenty-two and a 

Vfret eonid, owing to the softness of the bar, frequent the jiort of New 

UtB, and for mere commercial pnrpoees probably twenty feet draft would 

^adequate. A druft of twenty-three feet will include eighty-live per cent, 

" a shlppini; of the world : and with a draft of but eighteen f-it vessels 

ir») can Ito hin'lt of five thousand tons, carrying scienty thousand bufchels 

W al)ont eleven thoufand bales nf cotlon. It is clear, then, that for 

mercial purposes a depth of twenty feet on the bars of the posses will 

■nlltce lo furnish a navigable oullel, and relievo (he cnoimepcc of the valley 

from rnhnnpcd charges nristng from insufficient tonnage in llie tmnsjiortB." 

A prrmnl of Ihe report of the present Uonrd will sliow that it utterly ignorra 

' • Important question submitted t<i it by nic, and that its rocommendatiuns 

BOitlrely nninfluenceil thereby. It »«ys : 
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« In yicw of our recommendation that Mr. Eads be proTided with solBcieDt 
funds to complete his work according to his own programme, as explained to us, 
and of his expressed ability to obtain virtually the depths and widths of dian- 
nel prescribed ; and further, as but a short time need elapse before lesnUa of 
completing his plans will be made manifest, this Board thinks it premature to 
recommend at this time any changes in channel dimensions as required by the 
contract." 

The <* expressed ability to obtain the depths and widths of channel pre- 
scribed,*' attributed to me by the Board, may have some light thrown upon it 
by a reference to a portion of my official letter before quoted. I say in it : 

**The natural volume of the pass cannot, I am confident, create so great a 
depth through the jetties, and if it be insisted upon by the United States, it 
can only be produced by forcing more water through the pass. This will in- 
volve, in my opinion, danger to the jetties, and a disturbance of the regimen 
of the three passes, to an extent that can only be known after it is probably too 
late to remedy the evil." 

It is passing strange that I should have been so misiftiderstood by the Board. 

A Board composed, as this one was, of several of the most distinguished 
members of the corps, could not have failed to appreciate the vital importance 
of a question which not only involves the stability of the jetties, but the r^- 
men, or sensitive adjustment, which nature has established between the dif- 
ferent inclinations of the surfaces of the main river and its three chief outlets, 
and their respective volumes of water, by which adjustment the velocity of 
current in each channel is so tempered that the floods of the parent stream are 
discharged through it year after year, without rapid or important alterations 
in its size, although each flows through a bed formed by the most recent and 
sensitive deposits of the delta — deposits which are swept away or added to with 
every abnormal increase or diminution of velocity. The slope or fall per mile 
of each pass and of the main river is different in each channel, and if the vol- 
ume flowing in either be increased or diminished, the current velocity must be 
altered, and it is then no longer adjusted to carry the sediment with which it 
is charged through such channel without deposit or scour occurring. The re- 
sult of such disturbance of regimen, therefore, tends at once to produce results 
which, if unchecked, may lead to the extinction or fllling up of the pass with 
deposits on the one hand, or its continual enlargement on the other, until it may 
at last discharge the entire volume of the river, and thus destroy the other passes. 

That two members of the Board, at least, had settled convictions upon this 
imix)rtant question, and that the entire Commission of 1874 fully agreed with 
them, is evident from the testimony given by these two members (Gknerals 
Barnard and \Vright\ before a committee of the Senate in 1878. 

General Barnard, in his testimony, said : 

** Question. Suppose the scouring force between the jetties should deepen it 
from seven to from twenty-three to twenty-four feet ; now suppose the scouring 
force with the present water in it is exhausted at twenty-four feet, would it be 
safo to turn in any water from the Southwest Pass and Pass a Loutre from the 
main river, through this South Pass, to add to the scouring, to make it thirty? 
— Answer. I have no confidence in it ; nor was that ever recommended by the 
Board of 1874. I do not say it cannot be done, but to be safe, I would say it 
should be a slow process. It would require much labor and great expense. It 
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vnnlil civHte an adJitiutial ' hotui,' and the results in tho oase of that kind arv 
iiol aisilr forrsei-n. U done at oil. I would advise it tn be done very carefully 
•nd donly, anil in that way probably more water would be directed in tlio 
l<ase. Il would have to increase its own section all tho way down in order to 
carry that water." 

General Wright, in answer to the question as to the advisability at foroing 
mote water into ^uth Pass, in his testimony, said : 

" Till' <.'i)iii mission ot 1874, which got up the original plan ot the jetties. 
<)Ih-usgc<1 that rontlerat great length, and it was, 1 think I may «ny, the utinni- 
r:ifiii3 opinion o( the merabere tlmt the Mze ot the jiass could not be Intcrfereil 
'^ iih ; that what we wanti-d was that tho rtginien ot the pass should not bo 
'h^turbcd ; and to that end there is put into the estimates a ecrtain aiuoanU 
i don't remember whether s|>ecillcally oruot, though I think it WEia, to prevent 
any cnlargcnioiit of the pass at all." 

lu the face ol this rrcord further comment is unneci'ssary. 



^fr'Ve next come to consider the recommendations ot the Board as to the 
■wHiaability of a miidilication of the act of a.d. 1875, as regards "terms ot 
pnyment." In its conaderalJon of this question, the Commission does not 
exhibit that brnadth of view which would be expected from officers of such 
liifih rank anil character. The Board approaches the matter from a moat 
uiiforlunalu stanilpoini. It adverts to tho fact that Congress did not leave 
"tliu cittscution o[ the work to iUown agpnls." It will bo unnecessary now to 
discuss the question as to whether government engineers should have a mo- 
nopoly of goveniment work, and tho civil enpineers of the country l>e excluded 
from all participation therein, anil this regardlessof nil cousidcrHtions, whether 
in the saving of money to the Oovernmenl or otlierwiae. This matter seems 
evidently to have presenlad itself to the mind of the aoanl, and no doubt un- 
aciously warped its judgment and contracted its views. How far it did so, 
"y be determined by a careful consideration ot the report. Now. what 
Isdotho bnanl find'/ 1. That the works are permanent; 3. That great 
i good results have been produced thereby ; 3. That $350,000 wilt subston- 
"f Complete the works ; and, 4, That the works, when completed, will 
" y produce a ehannul which can lie maintained of at loast twenly-Uve or 
^-eix tect in depth. In regard to the amount which will bo neceasary to 
« the works, the Boanl says : 
"Mr. Bads estimates the cost of doing the work thus summarily indicntod 

"The Board have carefully gone over the details ot Ihis estimate, and t>e- 
« Ihkt it Is substantially correct. They ditfer from Mr. Eads in some minor 
m ot cost, but these dilTereiices are amply covered by the It-IS.aTa allowed 
jlpatMiUngeocles. 
••Tha Board is therefore of the opinion that the work iiidieated by Mr. 
n probably be domi for his estimate, provided no extmoniinory contin- 
» tnterrene." 

lu Comndssion of 1B74 estimated the ciist of tho works at the sum of 
^110. lagrcod, however, to do the work for (5,800,000, thnsaaviDg totbe 
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Goyernment $02,110 in construction. And I agreed to maintain the worb for 
twenty years for $100,000 per annum (which maintenance the Cominissioiihid 
estimated at $130,000 per annum), thus saving $600,000 m<n«. ItappeAo* 
then, that $5,250,000 was a low estimate for the cost of the woik. The Boud 
(as we have seen) says $350,000 will complete the work ; and it admits thit 
only $1,086,006 has been paid on it up to this time. 

The account, therefore, from the Board's own showing, stands thus : 

Price to be paid for the works $5,250,000 

Paid on account to date 1,< 



Amount unpaid 8,568,9^4 

Bequired to complete the works 350,000 

Surplus in the hands of the United States $8,213,9^ 

Reference might here again bo made to my letter to the Board, from which 
I quote the following : 

*' But if the progress made by us in producing stipulated depths of channel 
be alone taken as the only basis for determining the proportion of the work 
that has thus far been completed (although such method of estimating it would 
seem manifestly unfair), it can bo shown that the pay received falls much 
below what it should be, even under such ruling. 

**For instance, we were to deepen the bar from eight feet to thirty feet, 
boinc: a total deo{>ening of twenty-two feet, of which twenty-two feet we have 
already accomplished fifteen feet, having at present a channel depth of twenty- 
three feet. This is equal to fifteen twenty-seconds, or nearly sixty-eight per 
cent, of the total depth. 

Sixty-eight per cent, of the price for the completed work is $3,570,000 

Paid l)y the Government (to Jan. 1st) 1,600,000 

1,970,000 
Less ten per cent, reservation 197,000 

Leaving unpaid and already earned $1,773,000 

** If this sum were authorizetl to be paid at once by the Government, it 
would still retain $1,877,000, or $877,000 to complete the works, and $1,000,000 
reserved to ho \md in ten and twenty years. I will add that, if this total sum 
were at once paid me, it would not suflflcc to discharge all the debts created by 
me in the construction of the works." 

Surely the retention by the Government of the sum of $1,877,000 would 
afford it ample security to cover any exigency which might arise. The con- 
clusions of the Board upon this subject we will notice hereafter. Reference 
may here be made, however, to a suggestion of the Board touching the matter 
of future expenditures upon work at the sea ends of the jetties. It says : 

*" The jetties may be considered as fairly permanent, except the outer ends 
for a distance of about one thousand five hundred feet. Here the chief diffi- 
culty is due to the softness of the bottom on which the jetties rest. Experience 



EADS REVIEWS BOARD, 1878. 363 

indicates that they will continue to settle, and will therefore require to be raised 
from time to time. When this subsidence will cease it is now impossible to 
predict. All the other works may be considered as fairly permanent, or can be 
made so. What repairs will oe needed on them from time to time will be 
moderate in amount and easily made." 

If, indeed, it be true that the sea ends of the jetties will settle, and it will 
become necessary to raise them from time to time, such work can readily bo 
done without reference to the sum of $5,250,000 to be paid for the work. The 
act of A.D. 1875 (jetty act) reserves one million of the price, and $100,000 per 
annum as an independent fund for maintenance, which is sufficiently ample to 
cover all such contingencies. 

PROBABLE RESULTS. 

We now come to consider the question ** what depths of channel will the 
works produce ? " In regard to this the Board says : 

*' The foregoing considerations and the facts already stated under the head 
of results actually observed in the progress of channel development during the 
last twelve months, induce us to think that if the jetties were well consolidated 
and raised sufficiently high to prevent leakage and overflow, a considerable in- 
crease of navigable depth would result. We cannot state that, in our opinion 
it is a ' probable result ' that the depth of thirty feet will be attained, as as- 
sumed by Mr. Eads. What the limit will be cannot be positively announced. 
That it may attain a depth of twenty-five or twenty-six feet is all we can ven- 
ture to expect as a depth which shall permanently maintain itself ; and as past 
experience shows annual fluctuations amounting to about two feet, a perma- 
nent channel of twenty-five or twenty-six feet will require an occasional chan- 
nel of twenty-seven or twenty-eight feet." 

RECOMMENDATIONS OP THE BOARD. 

Raving thus given the facts found and submitted by the Board, we come to 
consider its recommendations. These are, in brief, as follows : 1, That $250,000 
of the twenty-six foot payment be advanced to me, to be expended under con- 
ditions similar to those imposed by the thinl section of the act of June 10, a.d. 
1878 ; and 2 (in the language of the Board), *' As every additional foot in 
depth of channel is a benefit to commerce, we would suggest the advisability 
of a change in the terms of payment in the original act, so as to allow of pay- 
ments for each additional foot gained instead of for every two feet, the chan- 
nels and payments to be as shown in the following table : 
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Prxskkt System. 




Channel. 


Pay*te. 


! 
Pajmentfl for 13 months' 
maintenance. 


Channel. 

1 


Pay'ta. 


PajmenttforiaiBaithi* 


28x350' 
80x350 


500,000 
500,000 


250,000 with 6 per 
cent, interest. 

500,000 with 5 per 
cent, interest. 


1 

1 27x825' 

28x350 

1 

; 29 x350 

1 

1 

30x350' 

1 
1 


250,000 
250,000 
250,000 
250,000 


125,000 with 6 per 
cent, interest 

125,000 with 6 per 
c^it. interest 

250,000 with 5 per 
cent, interest 

250,000 with 5 per 
cent, interest.** 



In the face of the great results accomplished and about to be accomplished^ 
and with less than one-third of the price of the worlcs paid, the Board recon)^ 
mends no action whatever by Congress which would really afford me the relief 
which my necessities demand. The report is rich in expressions of approval fsC 
the work — poor only in its recommendations. Of what avail to me would b^ 
the advance of $250,000, hampered by the condition that it be expended only 
on the works ? Would it serve to relieve me from the mountain of debt which 
1 bear ? Would it pay, even to a small extent, the contractors whom I have 
employed, and who have devoted thoir wliole fortunes and years of labor to 
this great work ? The liberality of this recommendation of the Board is only 
equaled by that of its second recommendation, which, in plain English, may 
be stated thus : *'Thc works will not, we believe, produce a greater depth of 
channel than twenty-six feet. Wo recommend that for every additional foot 
orer twenty-six feet secured, Mr. Eads bo paid the following sums of money." 

Again I call attention to the fact that the Board of a.d. 1874 (of which 
one of the present Board was the president), recommendetl the improvement 
of the South Pass. They said in substance : This work will cost $5,342,110 ; 
it will secui-o a channel twenty-five or twenty-six feet in depth. This is a suffi- 
cient channel to accommodate the present and prospi^ctive wants of commerce, 
and the work should Ije done. The present Board (in effect) says : Mr. Eads 
has done the work contemplated by the Board of a.d. 1874 ; he has secured 
twenty-three feet of channel depth; the completion of the works, which are 
of a permanent character, will cost $350,000, and a channel will then be pro- 
duced of twenty-six feet, which can be maintained; for this work Mr. Eads has 
only thus far received from the Government $1,C86,06G, and, with $3,563,934 
of the agreed price still unpaid in the hands of the Government, we are only 
willing to recommend that $250,000 more, hampered with the condition that 
every dollar shall bo expended on the work, shall be appropriated by Congress, 
and provision be made that he shall receive further payments when he obtains 
depths which wo do not believe he ever can secure. 

The Board, in its report, uses the following language : 

"But it should be remarked that a channel of less depth than eighteen 
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it South Pass was not nweasarj. • • " • The useful result accom- 
nI is, therefore, a chuiini?! from eighteen fe«t to twenty-three feet." In this 
Rlcction the Board might hiive added thut a permanent channel eighteen 
n depth was worth to tliH Ouvemmeiit $250,000 per anniim, he it cost about 
tm"unt I4 maintain the uncertain channel at Southwest Pass, 
t-Futiculor attention is called to the following paragraph in the report : 
"The Board of 18T4, instilnt«<) l>7 act of Congress to dettTtnine Ihe beat 
d to Hvurc an outlet from tUe Mississippi River to the gulf, I'lthcr by a 
IT by the improvement of one of its natural outlets, reported in favor of 
mprovemcnl at ibe South I'ai^ at an estimated cost of :f5,UJ2,II0, declaring 
that while its estimate was designed to covet erery possible contingency of 
rost. it was believed tlie work could be done for a much less sum, So reason 
is known why Con^rvss, which adopted this recommendation, should nut have 
left tbi> exevution o( the work to its own agents, except that the present con- 
tractor, Mr. James B. Eads, offered to acco^ipliah the results contemplal^-d hy 
t lie Board without payment unless those itsults were secured. It would seem, 
th*rvfore, that this proposition of payments for results only influenced Con- 
grtea lu award Ilic contmet to Mr. Ends, instead of leaving the execution of 
the work to its usual agents. Taking tliis principle of no payments except 
for results as the molivc which governed Congress in awarding the ci'Utract to 
^^B^ Bad^ we are prepared to consider his claims to aid beyond what the origi- 
^Hft contract gives him, and what the supplemental act of June 19, 18T8, ad- 
^^Hbces to him." 

^^F ^is paragraph conveys the plain infctvncc thut I have been simply eiecut- 
inf a system of impiovements originally designed and recommeuded hy the 
Commission of 18T4, and that the construction of the works was not put in 
the hands of the Engineer Corps of the Arniy by Congress simply because I 
miwd certain sjicctfled results on jiain of non-payment. Thrs inference is 
J auetoined by the conclusions of the Board iind its recommendations. I 
Blhus not only denied the right to pecuniary ri'liet by tlie deductions which 
■Board has drawn from Its premises, but the premises themselvea deprive 
Wpt any consideration in conneoLion with my appeal, of the important fact, 
I I, and not the engineers of the army, who initialed and planned 
JBimpravetDent which has proved so successful. 

KThH statement of the Itmird und its unfair conclu^ons therefore compel 
j in self-defense, to stale that I urged this plan of imjirovement as Ike onlg 
t, upon the attention of a large number of the nirmbers of the Porty- 
i Congress, in May of 18T3, during their visit to the moutli of the river, 
■tbat in the winter following I mode s formal proposition to Congress to 
pen the mouth of the Southwest Pass by Ihe jetty system, anrf offtrtd lo 
• Its complete success, fc/oraany memljcr of the Corps of Engineers (so 
F>al can learn) had ever expressed offloiolly or publicly any pre/«r«H(« tthai- 
'r for this method of improving the mouth of the Mieaissippi over that of a 
omal, and long before the Coinralssion of 1374 was even thought of,* In- 

■ Tbe drat approprfitlon for lin[>ruvlng the monlh of the river wu modc^lyinn ■(.■o, Tba 

" Ine wlih imckctt w« iwomiin"nitp<l, and ihe r'"" *■• ipiwc"^ br • B"*"! <^ 

EnelnH'ri- In ifOL inothpr ■ppmpriiUI'in wk imdr. hmI • flnuil (iinpiMFil of 

uv. ■!( the Xmvr. nad Hajot Chiue, OcnrnI Baniaid. and Ocfitnl Ikiurrsnrd 

Ttili Board mommeDded, Jlr*(, tbc |vocen at Mining a|i Ibc boUuiii •luiuld 
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deed, the Tery creation of the Commission was the lesoltof mj proposal 
the opposition it evoked from some of the prominent engineers of the arm^^ 
General Barnard afterwards,* and the Commission after him, recommemig^^ 
its application to the South Pass, which location required the reduction of ^^ 
shoal at the head of the pass, that has since been admitted by engineers gen^^ 
crally to have been a problem of greater difficulty than that at the mouth. '^ 
Ceneral Barnard and the Commission simplj differed with me in the selection ^ 
of the pass for the application of the jetty system, and there has been nothing 
in the results produced, or in my studies of the subject, to alter my belief that 
a larger and deeper channel could have been secured at an earlier date at the 
Southwest Pass, and one no less permanent, than the one which has been ob- 
tained at the South Pass. 

So far as the plans of construction and location of the various works are 
concerned at South Pass, they arc my own, and were not furnished or planned 
by the Commission. The report of the Commission and the lesser cost of im- 
proving South Pass caused the Senate to disagree with the House, which, not- 
withstanding the report, had voted almost imanimously to apply the proposed 
system to the larger pass. 

The unusual severity of those provisions of the jetty act, by which an 
almost entire completion of the work was really required for a total payment 
of less than one-third of the agreed price, can only be attributed to the hos- 
tility evinced by some of the members of the Engineer Corps of the army. 
Their arguments against the plan and their determination that this great work 
should not bo intrustetl to me, gave birth to all kinds of predictions of enl 
and failure. Their antagonism naturally enough alarmed Congress, and re- 
sulted, first, in the enactment of the severe provisions referred to; and, second, 
in requirinir me to accept the South instead of the Southwest Pass. The bill 
as it i>assed the House provided for the improvement of the Southwest Pas?. 
In the closinjj: hours of the session, however, the Senate Committee, as advised 
by the Commission, substituted the South Pass: but, against my ownprotesta- 
tion and without the advire of experfjs, it insisted on my agreeing to produce 
at this little pass, depths and widths of channel similar to those I had pro- 
posed for a pass four times as large, or else see the execution of my project 
put into the hands of its opposors. 

be tried ; second, if this failed, dre<lcring by buckets should be tried ; third, if both tho;^ 
modes failed, parallel jetties should be constructed " at the mouth ot Southwest Pos^<,\o\m 
extended info the gulf annually, as cx|K!iicnce should show necessary ;'*/o«r^A, should it 
then be nee<led, lateral outlets Bhould bo closed. FinaUy, Khould all thej»c method;) fail, a 
sfiip canal nii^ht be resorted to. See Humphreys and Abbott's Report, page 48C. 

* (Jeneml Barnard, in his minority report on the Fort St. Philip Canal, dated 29th Jan- 
narj', 1874, discu!is4^s, ./frj?^ the method of dredging or stirring up the bottom, Ki\A,f€Cond, 
that of jetries. With respect to dredging, and as a reason for /tjrthtr consideration and findy 
of the means to Ik; finally seN'Cted for surmounting the difficulties at the mouth of the river, 
he says : " By reference to tht? best authority, I have proved the adequacy of dredging opera- 
tions on the bar by well-tested means ; but I think there is yet room for improvement, and 
especially In diminishinsr cost." He further says of dredging, that the attainment of 2ii foci 
depth on the bar ha-s by no means been established to be the maximum, and adds : '* A^ to 
that d'pth, however, we have the stroncest assurances." He discusses the jetty method <if 
improvement with great ability, but says : "The question submitted, however, is not so mnrh 
to recommend Its trial (of the jetty system) as to recommend Ita coiuidercUion and that scra- 
tiuy and survey on which alone estimates can be based." 
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In March, 1871, the Secretary of War was requested to cause an examina- 
tion and survey, with plans and estimates of cost, to bo made for a ship canal 
to connect the river with the gulf, and to report upon the feasibility of the 
same. About three years later (February 4, 1874) a Board consisting of seven 
army engineer officers reported in favor of its construction, General Barnard, 
its president, alone dissenting. The majority of that Board and the Chief of 
Jlngineers took strong ground against the jetties, and the energy with which 
their opinions were maintained resulted in the passage of a bill in the House 
cl Representatives in June, 1874, appropriating $8,000,000 with which to com- 
whence the construction of the canal, the cost of which was estimated at 
^13,000,000.* The Senate Committee rejected the canal bill, and introduced 
« bill to create the Commission referred to by the Board as the Commission of 
1874, which Commission did not report in favor of applying the jetty system 
to the South Pass until January 13th, 1875. 

I think the members of the Forty-third Congress will dissent from the 
inference sought to be created by the Board, namely, that the method of im- 
proTement adopted by that Congress was originated by the Commission of 
1874^ and that but for my proposal the engineers of the army would have been 
intrusted with the building of the jetties ; for the facts show that the Commis- 
sion of 1874 would not have been created but for my proposal, and that if I 
liad not made it, and urged the jetty system with all the ability I could com- 
mand, the "usual agents of the government," instead of being intrusted with 
this work, would, in all probability, now be digging in the sickly marshes of 
ix>aisiana the canal recommended by a prior Commission. 

Of that stupendous project, General Barnard, when advocating "an open 
riTCT mouth," said, "It would be a rash confidence that would anticipate a 
completed Port St. Philip Canal earlier than 1884." 

From these facts it is evident that if it had not been for my proposition to 
deepen the mouth of the Mississippi River by the jetty system, the commerce 
of the vast empire which constitutes its valley, would to-day, and for yea;« to 
come, be fretted and hampered by the bars at the mouth of the river, or be 
compelled to seek expensive and unnatural routes to the seaboard. Further 
comment is unnecessary. 

It remains to be seen whether an American Congress is prepared to put 
the stamp of condemnation upon individual enterprise, and decline to act with 
justice and liberality toward one, who, in the face of unprecetlented difficul- 
ties, has secured to the Valley of the Mississippi, and to the whole country, a 
deep and permanent outlet from the river to the sea. 



* See report of the Sccretaiy of War, 1874, 1875, vol. li, part 1, page 866. 
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(See page 202.) 

ACT OF CONGRESS, 

Approved March 3, 1879. 
BEING PART OF THE 

RIVER JsJS[T> HARBOR BILL 

OF THAT DATE. 



That the fourth and succeeding sections of an act entitled *' An act mak- 
ing appropriations for the rei>air, preservation, and completion of certain pub- 
lic works on rivers and harbors, and for other purposes/* approved Mareh 3d, 
anno Domini eighteen hundred and seventy-five, authorizing James B. Eads 
and his ass(K*iates to create and permanently maintain a wide and deep channel 
Ix'tween the South Pass of the Mississippi River and the (rulf of Mexico, be 
and they arc honby amende<l so as to provide, in lieu of the jwiyments therein 
providctl, that jwiymcnts to said Eads or his legal representatives shall be made 
as follows, namely: 

The Secrot^iry of War is hereby authorized and direct<Hl to draw his war- 
rant upon the Secretary of the Trciisury of the United States, in favor of said 
James B. Eads or his legal rcpresontiitives, for the sum of seven hundred and 
fifty thousand dollai-s, which said sum is hereby appropriated ; and the Secre- 
tary of the Treasury is hereby authorized and directed to jmy to said Eads or 
Ills legal representatives, out of any money in the treasury not otherwise appro- 
priated, the sum for which said warrant is drawn. 

When a channel shall have been obtained by the action of the jetties and 
auxiliary works authorized by said act, twenty-five feet in depth, and not less 
than two hundred feet in width at the bottom, through the said jetties, there 
shall l3e paid five hundred thousand dollars. 

When a channel shall have been obtained through the jetties twenty-six 
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feet in depth, and not less than two hundred feet in width at the bottom, there 
(hail be paid five hundred thousand dollars. 

When a channel thirty feet in depth, without regard to width, shall have 
)een obtained through the jetties, there shall be paid five hundred thousand 
lollars; and the one million dollars provided by the hereinbefore-recited act to 
)e paid by the United States in ten and twenty years shall be earned by said 
Sads and his associates, and the same, with interest, shall be paid to said Eads 
>r his legal representatives, at the times and in the manner provided by said 
^et. 

The one hundred thousand dollars per annum provided by said recited act 
o be paid to said Eads and his associates during a period of twenty years, 
hall be paid at the times and in the manner therein provided, upon the main- 
enance by said Eads and his associates of a channel through the jetties twenty- 
Lx feet in depth, not less than two hundred feet in width at the bottom, and 
Aving through it a central depth of thirty feet, without regard to width. 

Nothing herein contained shall be so construed as to repeal or in any wise 
ffect the provisions of the amendatory act, approved June 19, anno Domini 
ighteen hundred and seventy-eight, by which said Eads is entitled to receive 
ertain moneys to pay for materials furnished, labor done, and expenditures 
iciirred in the construction of the work at the mouth of the Mississippi 
tiver; and the whole of the hereinbefore-recited act, approved March Sd, anno 
)omini eighteen hundred and seventy-five, except as the same is hereby ex- 
•Tcssly modified or amended, or has by act heretofore passed been modified or 
mended, shall be and remain in full force, and have the same effect as if this 
ct had not been passed. 
24 



APPENDIX XXI. 

(See pag* 220.) 

TABLE OP COMPARISON 

Op Scoca tso Deposit is 37 SfBcivrstoss, co.vtatsiso about 
Miles, ob 1T8.33 Acbes, i 



SOUTU PASS JETTIES, 

(Sec Plate 23, facing page 230,) 



Number 


Ana or RDbdl 


MMr depth. In Mb- 


atmrHnoMl- 
1875 lo 1873. 


cub. yd,. 


BlODL 


.««. 


.87.. 


ISTSWiIBTB. 


1 
2 
8 
4 
E 
6 
7 
8 
B 
10 
11 
U 
13 
14 
15 
Q 
7 
8 
» 
20 
SI 
S2 
S3 
34 


500,000 
500,000 
300.000 
500,000 
600,000 
50.000 
100,000 
150.000 

aoo.000 

250,000 
GO,0O0 
100,000 
1.W.000 

aoo.000 

350,000 
100.000 
100.000 
200,000 
200,000 
100.01)0 
100,000 
300.000 
3.10,000 
100,000 

6,400,000 


21.5 
33,3 
33,9 
41.1 
47.8 
18,3 
30.9 
81.3 
39,0 
48.3 
24.6 
80.3 
33.3 
33.9 
52.3 

i-n.4 

30.3 
3G.0 
37.6 
3-3.0 
28.8 
82.7 
43.7 
10.0 


3n.i 

81. U 
37.0 
42.0 
45.7 
17,8 
30.7 
37.3 
85.0 
48.3 
24.8 
84.0 
40.3 
30.8 
46.8 
14.7 
SO.l 
87.4 
87.5 
27.1 
85.1 
88,5 
40.4 
18.0 


85,185 

e8,'519 
10,607 

83,333 

"550 

17,0.37 
38,880 
0,607 

16,370 

13,00.3 
23,333 

42,963 

866,482 


2!),029 

3S,S99 

020 

32,003 

26,620 
936 

eo'fiso 

2,392 
24,074 

" 936 

49,074 
11,111 

261,005 
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APPENDIX XXL— (continued). 



Area of rabdi- 
visione in square 


Mean depths in sub- 
divisions in feet. 


Scour in vubdi- 
visionp in 
cub. ydtf. 

1875 to 1879. 


Deposit in pub- 

diviHions in 

cub. yds. 

1875 to 1879. 


Number of 
soundings in 
Eiubdivisfons. 


feet. 


1875. 


1879. 


1875 


1879. 


5,400,000 
200,000 
250.000 
60,000 
100,000 
200,000 
250,000 
60,000 
125.000 
250.000 
250,000 
125,000 
250,000 
250,000 


. • • • 
34.6 
37.7 
31.3 
28.0 
31.5 
38.9 
41.3 
23.0 
38.7 
28.5 
31.3 
39.9 
44.6 

• « • • 


• • • • 

28.8 
36.3 
34.0 
30.4 
86.9 
41.0 
42.3 
15.6 
32.5 
33.3 
34.1 
39.5 
42.6 

• • • • 


356,482 

* 6,066 

8,889 

40,000 

19,444 

2,222 

44,445 
12,963 


261,665 
42,963 
12,963 

'84.259 
57,407 

'3,764 
18,519 

431,480 


241 

10 

10 

2 

11 
2 

7 
7 
14 
10 
8 
4 
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848 
24 
28 
14 
18 
24 
26 
10 
26 
30 
25 
17 
26 
25 


7,770,000 


490,445 


1136 



ess of scour over deposit over whole area of 7,770,000 square feet, 58,963 
aids. 



KEY TO COMBINATIONS. 

Combination A contains subdivisions 1-5 inclusive. 

B " 1-15 

** C ** 1-23 " 

** D " 1-31 ** 

4t jj tt 1^7 « 



Ar«a of combi- 
nations 

*ii square feet. 



2,500,000 
4,000,000 
5,300,000 
6,520,000 
7,770,000 



Mean f*&\n in 
depth on 

Combiiiationt> 

from 18^*5 

to 1879, 

In feet. 



1.10 
0.03 
0.54 
0.52 
0.20 



Mean lofjfl in 
depth on 

combination? 

from 1875 

to 1879, 

in feet. 



Scour in 

combinations 

from 1875 

to 1879, 

in cub. yds. 



101,a52 

92,963 

105,926 

125,444 

58,965 



Deposit in 

combinations 

fn)m 1875 

to 1879, 



Number of 
soundinf^s 

in com> 
binatious. 



in cub. yds. 1375 



114 
171 
287 
287 
387 



1279. 



840 
612 
825 
987 
1136 



APPENDIX XXn. 

(See page 221.) 

No. I,— TABLE SHOWING CHANGES IN GULP BOTTOM BETOSD 
THE JETTIES. 

(See Plate 34, facing page 220.) 

Table op Changes ik BEPras, wtth Scoub and FiUj in Cubic Tabdc, om- 
PAKiNO Subdivisions or Catt. Bbown's Fan-shaped Abea, Nos. TtoD 
INCLUSITE. 1876 AJUD 1870. (Ste Annual Report of Cspt. U. R. Bran, 
June 80, 1870, page 86.) 



(13. B3 
58.40 
53.78 



3,146,1 

1,177,065 

1.911,390 



854,031 

196,900 
385,330 

1,658,810 



7,415.403 

2,547,1" 

3,807.1 

3,203,170 

8,714,r" 

2,205,1 

3,631.752 
413,612 
250.699 



2.543,5 
4,005,839 
3,187.621 
3.860,303 
2,227,400, 21.450 



L 



lili 



W 00 

!i 3S 

VS. 30 

59 * 

40 ^ 

11, 13 
IS 10 
S3[ II 

m 55 

iilj 14 
].) 4 



. 16,085.674 30,304, 794 81,274,88l!l,302.350 183,2113 



80,204,794 cubic yards .„ n, _ j i.. i ,o~» 

-To-noc- -flsr- -^^-i = *8.01, meao depth in 1876. 

16,985,674 square leet ' 

81,274,881 cubic yards .„ _ j ^u ■ ,o«i 

-TSTU^k-^~r , . = 40.71, mean depth m 1879. 

16,985,674 square feet "^ 

Average increase of depth over whole area. . . . 1.70 fe*t. 
Excess of scour over depo»t " " 1,070,087 cub. yd). 
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I. — ^Table comparing U. S. Coast Suevey op 1875 with Suevet op 
J. S. ExoiNEEES op 1879, USING Subdivisions op Capt. Beown's Fan- 

HAPED AeEA. 



Mean depths, 
feet. 



1875. 



1879. 



8C.52 
35.36 
34.33 
34.36 
34.65 



40.26 
39.01 
33.16 
35.93 
39.47 



Area, 
square feet. 



Cubic yards of water. 



196,900 
395,320 
1,658,310 
390,660 
195,900 



1875. 



2(J6,658 
517,723 
2,108,04-4 
497,151 
251,405 



Totals 2,837,090 3,640,980 



1879. 



293,599 
571,281 
2,036,957 
519,838 
286,413 



3,708,088 



Scour, 



Fill, 



cub. ydi*. jcub. yds. 



26,941 
53,559 

22,687 
35,008 



138,195 



•2 .'i . 



17 
15 

71,087 58 
15 

7 



71,087 



10 
11 
55 
14 
4 



3,640,080 cubic yards „, ^. ^ xu . ^o.^ 

oW.-An7i -y r = 84.05, mean depth in 1875. 

2,837,090 square feet ^ 

3,708,088 cubic yai-ds „^ ^^ ^ ,^ . ^^^ 

oQory/u^^ —,—r = 35.28, mean depth m 1879. 

2,887,090 square feet ^ 

Ayerage increase of depth over whole area. ... 0.63 feet. 
Excess of scour over dejxwit 67,108 cub. yds. 
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(See pag; 228.) 

Bun OF SoBSiiiKMOB or Ck>5CBXTB Blooxs. 

Fbor. 



KsFsnoED HI DicniAU or 



EAST JETTT. 





* 

BabsfdenoeinJInrs 


BsliAlaciiQO In ssit 


TotdMhsidencein 


BtetloiL 


months after Itt month. 


Smooths. 




104 


.107 


' .090 


.197 


105 


.116 


.116 


.832 


106 


.196 


.096 


.292 


107 


.888 


.201 


.639 


108 


.108 


.818 


.506 


100 


.200 


•288 


.483 


110 


.288 


.812 


.595 


111. 


.261 


.206 


.467 


112 


.281 


.226 


.607 


118 


.288 


.880 


.618 


114 


.256 


.278 


.584 


116 


.228 


.241 


.469 


116 


.410 


.227 


.637 


Average. .. . 


248 


.220 


.463 



WEST JETTY. 



Station. 


Subsidence in 4 montbei, 


Subsidence in next 


Total rabsidence hi 


after Ist month. 


Smooths. 


9 months. 


103 


.105 


.028 


.193 


.04 


.090 


.058 


.148 


105 


.171 


.028 


.199 


106 


.256 


.045 


.801 


107 


.247 


.041 


.288 


108 


.190 


.040 


.230 


100 


.840 


.180 


.520 


110 


.487 


.191 


.628 


111 


.371 


.102 


.473 


112 


.314 


.108 


.422 


Average. . . . 


258 


.082 


.340 



Average subsidence on both jetties 401 



Bate of subsidence per month 0.042 feet, or | inch. 
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APPENDIX XXIV. 

(See page 235.) 
RECORD OP NAVIGATION. 



Sailing Vessels in and out over South Pass Bab. 



Draft in feet 


May, 1875,to July, 1876.to 
July, lb76. July, 1877. 


July, 1877, to 
July, 1878. 


July,18rB, to 
July, 1879. 


1 

1 

Julv.lSTO. to 
Muy 18, 8i>. 


Tot*L 


10 to 18 
18 " 20 
20 "22 
23 "24 


19 

• • 

• • 

• • 


307 
20 

• • • 

• • • 


922 

109 

32 

• • • 


923 

89 

15 

4 


955 

130 

40 

5 

1130 


8126 

348 

87 

9 


Total Number.. 19 


327 


1063 


1031 


8570 



Steamsdips in and out over South Pass Bar. 



10 to 20 
20 ** 24 
84-25 


29 

• • 

• • 


153 
10 

• • • 


576 
11 

• • • 

587 


653 

81 

• • • 


704 

134 

2 

840 


2115 

236 

2 


Total Xumber..29 


1G3 


734 


2353 



Total steamships and sailing vessels in five years 6938 
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(See page 240.) 

EMPLOYEES DESERVING HONORABLE MENTION. 

R. S. Elliott, Private Secretary and Secretary South Pass Jetty Co. 
Wm. S. Nelson,* Captain of dredge-boat G, W, R. Bayley, 
W. L. Wright, Chief Clerk and Paymaster at Port Eads. 
W. J. Kamer, Cashier and Purchasing Agent in charge of New Orleans 
office and Secretary in compilation of History of Jetties. 
Henry Cory, Superintendent of mattress work. 
Thomas T. Rubey, Captain of steamer Otafton. 
James Keefe, Master Mechanic and Superintendent of Construction. 
Chauncey Hoadley, Foreman of Mattress Placing and Sinking. 
Wm. Tinsley,* Foreman of Mattress Construction. 
John Holland,* " *< 

H. C. Blanchard,* " " 

Geo. L. Mitchell, Pile-driver and Concrete Foreman. 
Joseph Grcppin, Master Machinist. 
M. C. Tally, Foreman and Mate of dredge-boat BayUy. 
Peter McGee, Pile-driver Foreman. 
John McGee, " *« 

Wm. Faber, Blacksmith. 
J. T. Heuston, Leadsman. 
John Frasier, Captain of Tug Brearly, 

G^eo. W. Adams, Captain of Tug Blla Andretcs and dredge-boat Bayks/-^ 
Spencer P. Rous,* Chief Engineer of steamer Orafton. 
F. C. Welschhans, Telegraph Operator. 
W. J. Mathews, " ** 

A. W. Wire, " '« 

J. H. Stockley, Resident Physician. 

* Deceased. 
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GEOGRAPHICAL, HYDROMBTRICAL, METEOROLOGICAL, 



L Geog&afhical. 



Location of Jetties. 

Longitude 89 deg. 9 min. west from Greenwich. 
Latitude 29 deg. min. north. 



n. Htdbometbigal. 
a. Fluvial, 



Location of Gange. 



Carroll ton 



Head of Passes. . 
S. Pass Light- 
house 



Distance from Galf. Range of River. 



115 miles. 
2i " 



17.40 feet. 



2.50 
0.40 



i< 



<( 



Prom — 1.70 
on gauge to 
+ 15.70. 



h. Tidal. 



Character of tides, diurnal (single day type). Mean rise and fall, 
14 inches. Extreme range (from storms and other causes), 6 feet. 
Tidal current approaching delta, maximum velocity, 1.5 feet per 
second. Reverse currents in South Pass at Port Eads, with Car- 
rollton gauge at + 0.70, tide rising during observations 1.48 feet, 
and at a depth below surface of 18 feet, average velocity, 0.82 feet 
per sec. ; maximum velocity, 1.06 feet per second. •* Average 
flood-tide " of U. S. Engineers at South Pass Lighthouse (da- 
tum plane for measurements of channel depth), 1.8 feet above 
mean low water of U. S. Coast Survey, and 0.2 feet below datum 
plane at head of pass. 



^n. Meteo£OLooicau 



a. Winds, 

Direction, chiefly between N. E. and S. E. Maximum velocity 
observed, 61 miles per hour. Average velocity in seven storms 
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378 THE MISSISSIPPI JETTIES. 

at Southwest Pass, 351 miles per hour ; raised tides above normal 
level, an average height of 2.34 feet. 

h, TfiermometriccU, 

Average range during the year, from 85 degrees Fahrenheit to 
93 degrees. Average height in summer, 85 degrees. Average 
height in winter, 65 degrees. 

e. Rainfall, (1877-1879) Average, 54.45 inches per annum. 



INDEX. 



I leeward bank, 73. 

IT of, in Mif^H. Valley, 2. 

t'ssion. annivtTHHry of, 96 ; text 

a>r» ; amendulon', text of, March 

*>H, ma. 

^ GtJ>. U'., placed in charge, 188. 

wealth of, land-locked, ; bcne- 

{6. 

7«?/K B. S., member of Advij*ory 

J ; on Commission of 18TH, 142. 

urve of, 74 : Ea-t Jetty, 75. 

r//t'>, eoTiditioin of contract of, 

niphical, 72 ; jetties indebted to, 

den, R7. 

»iM, Conjjrc!?» mnet make, for pay- 

»5, 

h^, description of. 4. 

ads's, in concession, 67. 

fk, SClloOIUT. IM). 

jud fide,'' discussion of, at head 

•'. mi. 

1, head of pa>»sc.s, 1 13. 

ian^«'d at Port Ead$«, 210 ; where 
. 2](). * 

t, Louis to Efids, 66. 
led in 1S.V.), 7 ; rate of advance, 
lal de])tlis on. 13; Hlopps of. 13; 
n-* of. !.■> ; will not rt-ionn soon, 
ry of formation by Gen, Humph- 
; fo'nied l)y same process* as at 
ta rivers, 4't ; cannot Ik; deepenitl 
Teet by sfii ri ntr process. 60 ; ad- 
di-cusst'd bv Commission of 1875, 
oiifh Pass, least depth on, lb75, 
nnatiou liasfned by delay, 81 ; 
)f, propht'sii'd by'>p|>onentsi, 198; 
' inspci'titii: officer disproves nd- 
. 1!»S: (lilTcrcnce bet we n S. and 
is«, -j:!! : formal ion of, descriln-d 
1S75. iV) ; adv.inceof. calculated, 
idiry of. i»ho\vn bv pilc-drivinu, 
ance of, dis<ussed bv Board 1879, 
•oirn-ssion of, proved. .3.57. 
'>/'^ of, chauL'cs ill, 102 : Schmidt's 
', H« ; r-port on, by Board of 1878, 
ilfs of jctrifw upon. 216 ; chanjrefii 
rated by curves. 217. 21S ; chanjreH 
rat<Ml l>y movement of miterial. 
Milts oil. sliown by fan-sh>iped 
• : sjj.tals and lumps on, n»duced 
nt. 2:U ; chamres in, shown by 
'0 378. 

•fi J. fr., pre-ident of Board of 
: nuike<* minority report, 22 ; 
of Advisory n<mrd'. 92 ; on Com- 
of 1876, 142 ; on Commission of 



1877, 165; letter of Eads referred to by, 
170: on Board of 1878, 191 ; bin relation!" to 
jetty project discnnHed, 197 ; explains 
rea-cmrt for minority report, 198; ««t«t«'- 
ment of, before Senate Committee 1878, 
200 ; president Board 1874. 243 ; minority 
report of. 247-249 ; repoit.s on Eadn'."* let- 
ter, Mav 13, 1878, 813; president Board 
of 1879, 3a5. 

Bargts, size of, 77 ; to sink mattrc«8e«», 79 ; 
capacity for atone, 209 ; fleets of, for grain, 
237. 

Boftin, cau.sed by winj? damp, 152. 

BaMm, drainajje. description of, 8. 

Bay, Garden Island, 70. 

Bayhy, U. W. U., early advocate of jetty 
system, r>4 ; journal of, 74 ; general direc- 
tion of affairs piven to. 81 ; death and 
memoir of. 146 ; concurs in Corthell's 
statement, 282. 

Beauregatd, Gru. G. T., member of Ikmrd of 
1802, CO ; opinion of, on jetties and canal, 
247. 

B}ton, Mocks of, for consolidating jetties, 
188. 

Bill for improvement of S. Pass passed by 
CongreHw, &J. 

Board of 1852, recommendations of. 17-90 ; of 

1874, majority favors ship canal, 21 ; ad- 
visory, meets', 92 ; opinion of, 9:^ ; of 1878, 
191 : report of. 192-194 ; report reviewed 
by Eads, 194-200; of 1874, 24.V2r)0 ; of 

1875, 251-260 ; advisory, n'port of, 266-274 : 
report of, Jan 23, 18?J, 835-855 ; reviewed 
by Kads. .357-367. 

Bondjt or money In pnjTnent. 2<15. 

Bridq^, St. Lo'uls, C()n«tmcted by Andrews, 



7* 



Bridfe. rope for mnttress, 78. 

Brlqufttft for testlnj; cement de»»crlbe<l, 904, 

Brown. Cn^rt. .\f. /?., i*nr\ev« channel. May, 
1876, 100 : his fan-shaped area, iSJO ; com- 
plimentary, 240. 

BuUiion, lUnj.. plans ship canal, 1832. 19. 

Bti9My, Gi^Ti. rvr»/j». extract-* from letter of, on 
commercial In^neflts, 236. 

Cam^roti, J. D.. Secretary of Wnr, complies 
with n'qnests of Ead-i, 1^4-106 ; instructs 
Commission, 1K76. 143. 29'.t. 

Cannf, Fm-f St. Philip, bl-tory of project of, 
19-23; bill of. pa-st'd Iloi'me of Rep.. 47; 
bill of, did not pasH Senate, 48 ; Commis- 
Mon dirtcn!*s location of. and trlve estimate, 
60 J report of Board, 1874. 243 ; locations 
dlscns<«ed by Board, 1875, 253 ; estimate 
of. 254. 

Car^ damping, for concrete. 190. 
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1878, 171 ; relief to Ead« apprnpriited bj, 

20S. 
Cotttii/ion* chuteod by Jeuin at month of & 

Paiw, sea. 
Cbivitrtuiion, chettper methodfi de^M by 

Ead», 67: npm. draian<ltfd. Bl; pnipcM 

of, dli'CiiiiM.'d by 1W9 S41-&U. 
ContiMnt^ half, enioTBced by rhcr «nd trio- 

atarieis 2. 



Carro!lfnn gmtffe^ rorord of. 178, enrve of, 
217 : nin|i«»'of river on, 3177. 

Carihff of banks ••xplalnwi, *>. 

Cern'hf. ^IH1•lf^rMtionH f«»r, aW ; Saylor's 
American P«»rtlunc!, tle!*crlb«l, 304 : Htrht 
wHiriit, !»rn-npth of, 205; strvngth «Dd 
hHnlnfi«»« of. 3lKl. 

Cfrfljii'fif*^ ufi'd for pay-rolli», 156. 

CfmifiUr of f'omtmn>, N. O .ecoinin«nd ., _. 

i<hii> cnhnl, di ; favorH ca:.ai and upp<»cefl ; CorthtUyjS. X., dctalli> of inittractlon intiww 
ji'ttii"!*, 37. to, te; ct>ntrovcrt» Howeiri* rtammrtf' 

Cttannrh^ nit'i'-wirv to be obtained qnickly, I 99 : promoted, 147; letit-rof. for Adv^ 
SI : dfvrl<»iimt'ut of. 94 : lllustrateil. 514 ; ' Board, 27D ; letter of, rL-futing H(*w« 
tablo of dt'pMis of. liS : niateri.iN rcniovc<l ' statement. %81, sM. 
fn»m, 9S: drvt'l-ipmeiit of. lS7t5, 1*2; d» Proijr <£• i?<(7A/or. conlraet of. IR. 
fool bv SUK) ftit. 14i; jolty, cimtnictwl, Craiqhiff, Cf4. Hw#. 7'.. l^.ard, 1W4. M.S*^ 
14»i: -Ji) f«Mt n*|M>rtfd Dec. 27, 1H7B, 140; (nrast^t. CubiltV, 15: Bonnet CtrT«».SV^ 
i)aymeiir of. deluytti. 14fi : n^markable en- CVifiiK, hpnr, 207; palmetto, 907; detcn"^ 
lur^-nient of. l.Vi : condition of. Jnly, 1S77, ', S07. ^ ,t' 

l."iS; 2-J fiM't by 2lK> N-et obtained. 1145; i Crcmvfil S. S. LiM uwj* jetty rbnnn«-l. ^ 
cli;iii;r«'s in hojid of jmst*. 17!I ; rcnuhs pro- , pai>^t!|ice of jet lie* by, neeewan', 117. |^ 
dnci-d. 1!>2: dTmeniihms of, «<lionld buve , Oo**-^rrtow. area of, greater in jettio* f* 
iH'en c-»n''idi*n»ti i>y Boartl. IW ; S. Pas* i in puvn*. "tH ^ ^\. 

and S. W. l»!»n-. inc<wtc<inip;in'd by Eadi*. ' Ottrrnf, littoral, velocity of, 43, 44 : fln^ vj 
1K;h. 3l«; riMillH in. 211 : T» fwt by 2t>rt ■ - - . 



din-cied aKainct littoral. 74 ; chaisjii <3^^*, 
jetties. K4 ; velocity of. inpa''^.^1T ;cr^^s«A 
aiSi'CW lead line, a«; littoral, dbcu!**"^ 



and fnrti* HlHU-d. 288. ^^^' 

CffTi'e*, varfouj*, 21" : dependence of, on C*"""^ 
rolltou gauge, 218. 

Datn, A'f/>/7, recommrndation* about, by A 
vihOD' Board, at*. 



fet'i obraiucd. 211 : 8-» Ci-et obtained. 212: 
chunt'e-* In. illu-tRitwl In ApiH'ndix 6, 
and 17. 212 ; n net nation r» of. n'ascinii for, 
212; n'ltiiion of. to con^tiucllon work. 
218 : total ann^nnt of material removed 
fnmi. 218 : iirilflclal dt»eiH'nlnir of, not iier- 
ntHneiiT. 214 ; mat.i*rinl renimx^d fnim, 
plotted, 217 : at bend of p.n^H. 8r) foot, 223 ; 

P'nonil ^e^^lt^* In. 223: |^^K•e^t^ of forma- I A/f«. hiamf, (en^h and de*icription of. 155. 
tiou of. 22t'. : full KTilon of. not yet ob- ' I)urn AV/. /., de^tcriptlon of. 124-196 ;effiCteo. 
tainoil. 221i : opinion of nmxiniuui t«i7.e by ' 12ti: ei>t]niate of co^tof. 29i). 
IjuNand Hartley. 229 ; greater dinionsions ! I/am An. IL. de>criplion of. 127. 
probable. 2:W: r«"-iilt»*in, nliown bynuHleU, j iHtiiK I'pJ-tr, dewriiitlon *if, 1H2. 
VM: lenn« aii<l payinent> <»f In ;rrant, iJatii'U. sediment of. conipared with 'Mi-^'^ 

h\v] i. 4.% ; «'<linTnt of. i»i('iiortiii»i;(l to 
vt»liime. 4«> : delta. iMirs »ii«l ^etrio- of, dc- 
HTlU'd and (Iihu^m-iI bv Sir t l.arlo A. 
Ifnrtl* y, .VJ- W: c« mi'smtl "witli Mi-^l-^ippi. 
5.V5** '.work* <in. Mjcee^^ful. 2 2 : dt llu of, 
HUiilar U* MiK-is^ipjii. ::72 : dfpth at- 
tninod nt. 272. 
Iklfa of Mh^iff^hiiti, bistorj'. i:r*wth. n'cini< n. 
8;'pro(e'"* «'i lomtiition of. de»>nlliid. 11 ; 
ronipare<l witb bijililaml-.H!* : mon* tavur- 
iiMe to !mpro\t ni(i!t tlian Pniiulu'. 272. 
I'f'tM4rof. S. '>., Ht^v^eU'r* and K:uN'k iotteri 
puhlihlied bv, *> 2^<^ ; rciiuuial of. 2!«1- 
2U3. 
/Ayrj*//*, in 187.*). 95; In ISTC fC>: on ^ea!-i-le 
<»f jotlio^. iri7 ; in cliannol. durinir its f<»r- 
niaiion. 22<i. 
I>ijtljfild ({• McDor.ahl. stone fitnii-b«-d by,*"?*. 
/'i^comfifiMnthtii Maf<tl ill Kad-'»« letTif. IT''. 
Jkitmroti, (■.. con»plinunic<l. 2J»». 
r>nthfffM}fif. net okHv for. 1.")X : "il. W. R Rtv- 

b'V •• de-cnbrd.'ir4J-H».\ 
/yrtrft/fh^/f^. 0^■rr^^^wtnf,^y<: d<'ptb obtaint«il 
by. 119 ; " Macaele^ter " anil " K^-ajon*" 
di*>cnbed. IL'J ; ojipow-d toirorrect princi- 
ple-;. l.V*. 
Drtitfrinfh at bead of S. Pni«H. I8fi : ("ommi!*- 
sb)n"on. 1877. IW: mniorlal rem«»vi-d at 
jetlief by. 214; by cbaini^. barrows', and 
plonL'bj5,"214 ; Ctrant*!? maebine deMrnU-d, 

Dt-inr, v\wv\ \>\W. descri!>o<l, 84. 

If I hat. river and jettie*. T*\ 

Ifyke. ('n»ts, leni:tb and location of. 123: 

canso* of di^-a^ter to. 12:J. 
Dyke, /'(c/W. adviKfi by Advisory Boanl. ll"? ; 

location of. de-rfibed. 114 ; abaud*»ncd, 

114; elTcctHof. HI. 
Dykf. /nfnud. description of. 128 : deftmyed, 

17«. 179 : rebuilt. 1879, 181 : down-.*tn-.tni 

extension of, Iffi. 



2»'i2 : nitiiial eau>e.s of formation pivon, 
2TH : table of deptll^ in. 27ti ; confMir 
lii-i - of. 277: table of deptb> of. 333. :W1 : 
M-iiIf-in, Kfatod by Hoard, 1879, .34(5 318; 
j)rob;iMe, 348, 3.'y) : protrn-ssivo inipri>vo- 
nii-iit of. 3r>7; diiueu>i«>n.'. of, dii«c!is.«.ed, 
3.")H. MiJi. 

f7//f>', .Vf'/. ir. If, plan of, for ship canal, 19. 

C/.hf t,r' Fni/tti'fr-i, l'. S. A.. insrriicl«-<l by 
Si't-retarv of War to jii^'oniinue mrvovs. 

C(n7-f S'/rrn/. r. .*?.. jn!»t i»recoded n-, 71 : 
Suj»t. of, itistnuted liy;ict to make Kur>ev, 
71. 2ni. 

O'fnihf ft', relea^^ed bv jeff W'-*. 1 ; of Miss. 
Valley, 3; l)eni'lUs to. ^HVS, 230, 237- 

Coinn>i^>iini of January 14, ls75. names of, 
4!'; rh-cidc tn vi«sit "rhers of r,nro|K'. 41» : 
roporf of. 7S7.'>. 'iO : on beati of passe^, 
I*'':*',. 1 |3-1I.'» : of 1877. lfir> ; advisory, re- 
1)1 irt «.r. 2«i;. 27 J : of 1S7ri, rep<»:t of, 297 : 
of M:iv 13. 1S7^. :'.13 319. 

Cowmit'.. . r. S. Senate. nn\villln«' to improve 
S. W. Pas^. i\\ 

Conijtofnf. s /Vi«.>- .htti/, formed to fiimi«:h 
additMiiial iiu'an?-. W : n-Iation to enicr- 
pri»>«'. fis : conimen<led, 239. 

Cfftf'fff'k. fi'ii. i\ f{.. decline's to jrive Inffir- 
m-ition. liw>: opinion of. on head of pasa 
rhamiel. 1 12. 

Co/irrtf,, pI^p:l^atlon^ for. 188; deserlbt'd, 
18<i : pri>portions of injrredli'nt»*, 19.»; «'x- 
Jenf of. and «ize of blf.rUs. 202 : matorials 
f<»r, <U'«;oril»eil. 20:^ : irenenited Nvav<* forces, 
2iM5 ; reeoni of levels on, 228 ; rate of .-ub- 
sidcnci- of. 228 ; e>riniate of. 332, 

O'ltf/cr. ffon. O. J)., sj)eaks In favor of Kads's 
proposirion. <V4. 

Cofionij). liHl pas«ed by, to appoint roniniis- 

blU pa-tsi-d by, to improve 



slon 1*74, "48 
S. Pa.«, (»: 



ai)propriationM voted by, 



>j«um.hi, (I 



; inUurl Ha or (4II w: 






ii'pon of Dosrd 

.rLiv.»,«l, 



" irii|>i:n>d \tf, la. 
'M<':.!«, IS*; ll.rof. 

■kof.M. 



iiull.inuJ wntkt I 

, iypi.ii.JW; Aim-r 

tfTl'KleKIet.SSB. 



iF ptodiicu luvnuutcd by ]idtlf ■, 

M|r. ff. , oppoic* jctllM beron Con- 

iL a«(. S. . pUiil* S. 8. Hadion throngh 

^n.. TUp. dwcdptl™ of, B. 
• >A by Jullli* 8811. 

KMiniirllnit S.B. ^Hit- 

"].-•. srr. 

. ; .LI l"..!! Eiirt-, T». 
1IM t» "l.wr. n ; cUmin of, hwI 



If. Ml. 



lu Bvli. MtboClslDg ]slll«. 



/^/m^" lo^Hlip*. t*niil^r of. Ml. 
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constnict tlinn Eurrtpoiin, 271 ; progrcM 

4 if. .^-J : n'sultt* in fnnit of. XW. 
Jitty. K'l^f. :iliL'iinu'iit i»f, TS : di-iith of wnter 

on liitf iif.Hi : uliiruuu'ni i»f. K'c-omiiiL*iidi-d 

liy Ailxi-iTv Itoimi, 'Jiai. H\7. 
Jttfi/' Si/i^/tm, 'i*c»moniy of. *l<'poiidout upon 

V:i]i:()itv 4 if l'4>1l^t^U^tK•^, 81. 
Jrtfi/. U»>/. lhiIm- piling' of. c«iiiiiiM'mH«fl. 86 ; 

\\»ii k on. ^u-p• udi'il. H> ; alHnimont ot^ 87 ; 

h'liL'ili of utiidf piliiiL'. t>7 : niatrri'^sv?, 

^idtii 4if, S*i : 4li>pili 4tf wnUT 4>ii )iiu* of. 

N* : \\h«-ii ralwd t4» surf:u-v.K!i: uH&innu'iit 

of. nroiiinK'it«l(fl by Advintry R4iur(l. :iU7. 
Jiifn.f^'ii iihif Wihni, fiiriii.»lu-<l tvnirnt. 'AW, 
Juiuii iIrsrrilK*d. 70 ; lnutI^L*^s wuyij at, 1 1. 

K'li. 4xp»"rini<nis with, by For»ihi.y, 44. 
Kiit'f'"l<. S. X.i i-on tract ^\\v\\ to, lo dredge 

bead of \\i\». IHH. 
Kiff /'ii/'i ('oii]in<-i)a-d, 87 : dama^:d by cur- 

Vi-ut. S8 ; n rtm-'lniftcd, Kl. 

Litnit iiiiii1«' by di-jKi^il-* of otflinvMit. 213. 
J^nkoih nirou;;h j<'Tii«»i*, and iflfcts of, 90. 
Litj/ithtius, ^ viow fpiin. litf. 
J.uh>, bomi «ml bridU', in innttrortses, 78, 79. 
J.itiii .'ii<bil by S. S. lludsun. 10!l. 
/,/«.*,>. r. S. not to Ih' liablf f4»r. 'Jf^. 
L'tmfHr. totnl ninoiint ui*cd, 'AiO ; where ob- 
tained. 'JtnK 

M'tf'"^, riviT. .ii-tti4'». nt. d4'scriK*d. 50. 

Mi'''i'/'iff'. ib"^'rilK"4l, 'JiO. 

,Vff.-.'.'*/. ir. ir., n'iKirt of, on CfUKMit tci*!*, 

j!//##»./mA. f;,/i. ./. ,V. on IVvird 1878, 101. 
J//i'"'w''/.iir, c(»iiditi(mit and payinontR, 14, 

M-'i'f'iui, ]f. J.., M'.nu-yinu' paity In t'hargr 
«'f. 71 : ni;ik««< ••urvcy. l^i7^■|, Jis. 

,V'//''-. nKitrti.il «if -<if«,"71. 

J/,/..^.,/', ./A. .','.. ^Ii^^. \:iih'y coinparrd within 
^i/^^ "J. 

JA/A I ;,'.'<. t«»t;il I -riiiiMfi" "f. .'iW. 

JA/'.'/, ,v, il.~i r ln-il. 7i;-SO ; |i:j;rnti'd. Si\ - 
J/f/Z/f , .V, ». N\i!ii»\. nn»-l ini|><iri,iiii part of 

ji irii'^. 7."^: Iikw iiIhHimI. Si ; A/i- ni". K4 ; 

n-i «1 Im ptiM-nt «»rwm jif *hiit pi ihl'. Ml; 

\\i-: .i'!!\. '^!' : built on b.irL'«s, US ; built 

ill pl;ii''-. U^ ; biiilr mi .>»kid», 1 1'J. 
V/"f- «•■ ■'• '/-^ lit .1,'./if«. r^riiiiur-' of <''iinnni-- 



JA( 



sill"). Is;:,. li;i*,',l »in. 117 ; I'-^i-nlitiliy thi* 
h.i'ili' ji- ll:i- M;i.i-. *Jt»7 ; (li-liiil co-l of. 






JA-r.-.',./. /,. 11'.. s,.rn-f;'.ry of W:;r. transmits 

npiitr of li.iiini '"f l'-7'"». ■'i'l'i. 
J\fr/fi. ,i'il, ./. >,'. irjt A' (li.. furnjshrd Momi'. 

•JiHi. 
JA •■■■ iMib.iik' il bv i:;i'N'> ."is-o* i;Jti"i, i)7. 
M'f!.>'.r,-f. 11./,-. /■■.. ,.M Uoar... I'^is VM. 

jf, -'i /■.-.. i>i/n'n\ ",, I, ."i|S. 

Jfi-'^ ■/>'»* /i'"' /' / /l/m-'i •:ii iif ('"/iiWi^yi-ni, 
piil»\t ft>rai:ark«'n iofliisbv lliunpli:rvs, 
171. 

jW^'! 'nhi. di'-iiipti'-n of. 0; iinrit-Tit niri]» 
of. J^ : 'arly c!!-! (»\«-i-!«"-: <»f. 1» ; «iri::iii <>f 
nani". «♦ : ilianji-s in. ♦• ; vuhinii' of, i:> ; 
lii\\«r. j;iir_-r of b(r\M>t n lii:rli :ijnl ItAV 
N\.if<r, 11: nppi-r. iihiitiry pu-'irvid in 
tiiain liM-r. .Ti : oiMiipaird byllartlry witli 
Dan 11 he. U\. 'u. 

^n>«-i"!i. r|i-- (li'*fi'ip'i,Mi of. 1. 

Mh .',!■.„.. ■■'. I.- Mai. II.'W.ll ivfr.tcd, 1(J8. 

M'U'" '!. I'fii'. Ill I.) II. iiM-niliiT .\d\l-ory lioanl. 
'.I-.' : lu.nilu r .if ll.ianl uf IS.",, -iji. 

Jin.n r. rnncicfi'. 4b'-4Tlbfd. IS'J. 

M,h/,U «if j.'jfy rhann'l. 'i'V\. 
Mi-ht.\\ii'i //.. plan tif. for sSij) canal. CO. 
-VW /'/////I blorkat'.i'. ])laranl (»f llrlHTt and 
w. Furtlicy, 40 ; a^aly^ifj of niaioriul iu, 154. 



Xarifffifftm, record of. 285 ; table of, STS. 
J\'r/'Y>/i, Capt. Wm. a., death of, and menMlr 

of. 1.S7. 
-Vf jf OrltffHf. bu(>inri<fi men of. mipoK jetties^ 

37 : M^Dtiment of, cbangetl. SI. 
Xttr Orteam H. S. parM» through Jettln, 

lie 
Xnrfott, Gtn. Jnhn, on Board of 1874. 21, 847. 
Xtu-ton^ "Veua Cuntruc4a'* of, Uliutimied, 

151. 

Offftrncflonji^ natural. conini«>rce Imprisoned 

by. .S : hl.'<Ti>r\' of uiti-mptf to remove, IT. 
/>r/*r. jettli-ftof. 511. 
Ohio river, dtri^cription of , 4 ; obntnurted by 

m4iuntaln mni^t<. 10. 
Opj'fHtiUoii* effects itf. b}' covemment offldali, 

118. 
OriginaWy. claim of. by B4iard, 1878. IM ; dii- 

CUi»f»vMi by Euds. I'tt, 3fi.V 
OutUt, created and main I. lined by jfttfef. 1 ; 

ni'Cf!'»=iiy for. 6. 7 : iH'rnianrnt ploni* for 

inipi-ovih<jr, 1!)*. natnrui di*eiK.-ii]n^ uf, ad- 

vised by uoanl, 1^75. :255. 

Pahnefto-foijf' "m^ for cribu. 307. 

I^im/kf on conereti- bliK^kf. 208. 

/\i»7/«f/y, O. jU.^ dirath of, by j-ellow fever, 

187. 
P/iAw.v. dimenhionji of, 15 : plienomena of, ex- 

plaincfl. H'i. 
Pitt"' ♦> //w/;r jH^lcctifl by Boani, 1874. 244 ; 

l^'^:a advunrn<_'Oouri than S. Pa-s.iMi. 
Pttff. Sftuf /t.v^liiniitn'nf jt'irb-?* a*, bj t'4>nimiV 

t'i4»n. Til: Kjids object** to. b<>ron' i'4immi''- 

hJon, «W : conrnf 4 if. dt'fcrilK'd. 70 ; wkJth 

of land 4)n lurh i^lde of, TV : bar 4)f, de- 

H.-riln-d fnan l*. S. Crka.-r Survi-v. 72; 

i'1ian;;4'.>' in. and mat4>iia}'> H'<inr4(l fr>im. 

i-^j : ^'l'loct4■d bv Bo:mi, 1^75, CoO ; flirc;* 

of. for navi::atu»n. '.171 . Cr*J. 
Ptii^i. South ut't, bi'l f«»r inipr4)venifiit of. rr*- 

port4'.l fa^orably by I^ui-t- C4>mniitrfi'.ii4 ; 

(liannt) 4if. nuiint:iini'<l ])y liri'iiivftmi!'. 

117: r4M of nniinlainiiii; (iiann4-l. -Ji'*^. 

Pdft'tSfn, C. /».. >''t/,f. f. S. tfHi-t <'.irf»/. 

nfii-rs fo 4»r«l4T f^nrvfy. IK : ufii'-i:* to 
;:iv»* r4>sult 4^f snrM'v M-awaul 4»f jitih-, 
101 ; L'ivt> r«->nlt by in^lrn^ti^^ll•> fmm 
Jlon?"** of l{4pn-=i'iit}itivi -. \{>» ; li>t!<.T* 10 
and n']ili<'s )iy. 'J71>. if?»«». v:kj. iSi. 

Piojnuit* of twi'Miy-fooi t-lKinnrl 4b-lay4d, 
' M»i : of MIN «xt4'tu!4d. l.\' : imviiltli ;i'tJ4in 
in tfrni*- of. VX\, -Jul ; nTotiinn'i»daiii»i!* 
of. bv Ibiani IS^Solijccffd to by K.uW. viiM: 
^pi-rlili-il ill i^nint. '^\'^, '.Jiri : ni<id»ti(«t»i-n 
of t^•rlll^ o'. di'K*n-t«4 4I b\ lUtard r.f l>7y, 
and H'lils :«H. .•i'll :iV}. S'il 'Mt\n : t4 rm- •!. 
aini.ndi'41 bv a- t Mriritr 3. 1^7:^ :;««. :j»m. 

A^v •;>'*//.''. 4ivtT«lnf. l.V». 

l\iiu<ii-nn'tj. ro]H.tr on. bv ( Vniini-«^ion. 1877. 
H.S : ls7t;, ;i<u : pn>bal.U'. Ys^ .'J.Vi. X^l, 
.'i"7. 3.%*<. 

rur Jlt'i'f. ra-«t jetty, it's : pbin f4>r, mivj-actl 
by Aih i<or.\ iSo.'ird. 'i'O. 

P/ii/itif'ft uhtl liii-hn-tlW>-, !oiilif)riry f.ir -t.'ire- 
nui!t». l."> ; <»bJ4'4tion«» 4»f, ?o J4ttii.s di-»- 
(•n>«.i'(l by K-irnard, 'J IS. 

lVi:<, ^li^i.•^R'^'■« b4't\\i*<'n. 7.'» ; cimply mido-, 
7.'): j-ity. liiii>il)4rl 4lrivinLr. M: '■b'ft. d4.-- 
K-riliid. nI ; \' a^ln-tl 4't:t. ,»0 : biSLrth of, 
on \\i->t .iitty, *C : nM-onl of 4lrivji:;:. 154. 

Pil'imi. ali-.'nnicDt «»f. •■s^abli^luii, 70 ' 4)n 
tiviT .-idi' of j«*tti4.'-. 14!>. 

VUnff oppo<i'<l t4) J4'tti«-««. 117. 

P'iUi*i<i>i:i, n>i4l4'nec of pilot.<. 117. 

/V/i>, liickory. 78. 

}\.t'- vi -t «f FtU'i-* fninisli«l b•.m^»«•, 200. 

ifV-// /■'■/'/'. ^/-.//^i/i arrivt'<l at, 75 ; vicv/ of, 
)lHi ; advantages^ of, 211. 



